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Traditional terrestrial crops are currently being utilized as a feedstock for biofuels but 
resource requirements and low yields limit the sustainability and scalability.  Comparatively, 
next generation feedstocks, such as microalgae, have inherent advantages such as higher solar 
energy efficiencies, larger lipid fractions, utilization of waste carbon dioxide, and cultivation on 
poor quality land.  The assessment of microalgae-based biofuel production systems through 
lifecycle, technoeconomic, and scalability assessments has been forced to extrapolate 
laboratory-scale data due to the immaturity of the technology.  This type of scaling leads to 
large uncertainty in the current near-term productivity potential and ultimately the results from 
modeling work that rely on this type of modeling.  This study integrated a large-scale validated 
outdoor microalgae growth model that utilizes 21 species and reactor-specific inputs that 
accurately account for biological effects such as nutrient uptake, respiration, and temperature 
with hourly historical meteorological data from around the world to determine the current 
global productivity potential.   A global map of the microalgae lipid and biomass productivity has 
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been generated based on the results of annual simulations at 4,388 global locations spread over 
the seven continents. Maximum annual average yields between 24-27 m3·ha-1·yr-1 are found in 
Australia, Brazil, Colombia, Egypt, Ethiopia, India, Kenya, and Saudi Arabia with the monthly 
variability (minimum and maximum)  yields of these locations ranging between 14 and 33 m3·ha-
1·yr-1.  A scalability assessment that leverages geographic information systems data to evaluate 
geographically realized microalgae productivity, energy consumption, and land availability has 
been performed highlighting the promising potential of microalgae-based biofuels compared to 
traditional terrestrial feedstocks.  Results show many regions can meet their energy 
requirements through microalgae production without land resource restriction.  Discussion 
focuses on sensitivity of monthly variability in lipid production compared to annual average 
yields, biomass productivity potential, effects of temperature on lipid production, and a 





















Global Evaluation of Biofuel Potential  
from Microalgae 
 
The objective of the proposed work is to determine the productivity potential of 
microalgae around the world based on the current large uncertainty of the productivity 
potential found in literature.  To achieve this objective, a validated thermal and biological 
growth model was utilized coupled with weather data files from weather stations around the 
world.  This enabled a realistic assessment of the productivity potential based on actual climatic 
variables.  Sensitivity of microalgae lipid productivity to biomass production, temperature, and 
variability was performed illustrating the importance of biological and temporal resolution.  
Results from modeling work were leveraged for a scalability assessment based on transportation 
fuel consumption and land availability statistics from around the globe.  A comparison of the 
results from this study to the current assumption in literature shows the community has 
dramatically overestimated the current near term productivity potential in literature.   
As research into microalgae continues to grow, many studies are being performed to 
understand the energetic and economic feasibility of converting microalgae to biofuel.  The 
large variability as to the true current productivity potential of microalgae has detrimentally 
affected large-scale assessments of the microalgae-to-biofuels system.  The large uncertainty 
has resulted in favorable skewing of the environmental impact, economic feasibility, and 
resource requirements of the microalgae-to-biofuel process.  The results from this study offer a 
better understanding of the true large-scale near term productivity of microalgae based on light, 
nutrient, and temperature factors to better inform future energetic and economic assessments 
of biofuel from microalgae. 
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Ea activation energy carboxylation Rubisco J·mol-1 
Eav average light intensity in photobioreactor µmol·m
-2·s-1 
Pc photosynthetic rate (carbon) h
-1 
Pc_max maximum photosynthetic rate (carbon) h
-1 
R universal gas constant J·K-1·mol-1 
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-1 
T bath temperature °C 
Topt optimum growth temperature °C 
α absorption coefficient m2·g-1 
µ carbon specific growth rate h-1 
ϕm photon efficiency 
g·(µmol photons)-
1 
ϕqN,X int uptake of internal nitrogen concentration efficiency - 
ϕT temperature efficiency factor - 









 Global oil consumption is rising at an unprecedented rate primarily due to increasing 
consumption in developing nations.  From 1990 to 2012, China, India, and Brazil have increased 
oil consumption by 311%, 186%, and 100%, respectively, and currently consume 19.6% of the 
3,590 million tonnes (Mt) of the oil produced annually on the planet [1].  Recent volatility in oil 
prices, attributed to increased demand and limited resource, has led to the development of 
unconventional petroleum reserves such as oil sands and increased exploration of alternative 
and renewable fuel sources.  Alternative renewable energy sources have been investigated as a 
way to alleviate dependency on fossil fuels while positively impacting the environment.  
Scalability limitations associated with traditional terrestrial biofuel feedstocks have renewed 
interest in next generation feedstocks such as microalgae.  Some of the advantages that 
microalgae offer over traditional terrestrial oil crops are: higher lipid productivities, lack of 
competition for arable land, year-round cultivation, integration with saline and low quality 
water sources, and higher solar energy yields [2, 3].  These scalable advantages make microalgae 
a promising feedstock for biofuel production and a potential sustainable alternative to 
traditional petroleum fuels. 
 Compared to the yields from traditional terrestrial crops such as corn (0.172 m3·ha-1·yr-
1), soybeans (0.636 m3·ha-1·yr-1), and rapeseed (0.974 m3·ha-1·yr-1), microalgae are reported to 
have productivities that are orders of magnitude higher [4-6].  Consensus on the true near term 
productivity potential of microalgae is proving challenging due to the immaturity of the industry.  
As a results, the productivity potential for microalgae at large-scale is being estimated through 
the linear scaling of laboratory based growth and lipid data which has led to a large variance in 
reported values [7, 8].  This type of scaling has been integrated into various lifecycle, 
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technoeconomic, and resource assessments of the microalgae to biofuels process.  The 
simplistic scaling of small-scale laboratory based data for large-scale microalgae biofuel 
assessments leads to erroneous assumptions about industrial function, and is a source of large 
uncertainty [3].  Values reported in lifecycle, technoeconomic, and resource modeling literature 
range from 2.3 m3·ha-1·yr-1 reported by Ramachandra et al. [7] to 140 m3·ha-1·yr-1 reported by 
Pate [8] with Lam et al. [9], Resurreccion et al. [10], Quinn et al. [11], Scott et al. [6], Vasudevan 
et al. [12], Guieysse et al. [13], Clarens et al. [14], Schenk et al. [15], ANL et al. [16], Lardon et al. 
[17], Campbell et al. [18], Davis et al. [19], Moheimani et al. [20], Chisti et al. [4, 21, 22], Rodolfi 
et al. [23], Wijffels and Barbosa [2], Williams and Laurens [24], Yeang [25], Liao et al. [26], Batan 
et al. [27], and Mata et al. [5] reporting values between these extremes.  The higher 
productivities reported by Pate [8] and Mata et al. [5] are within a factor of 3 of the 
thermodynamic theoretical maximum lipid yield of 372 m3·ha-1·yr-1 [28, 29].  Large uncertainty in 
the above reported productivity potential stems from the use of simplistic growth modeling 
either through simple solar conversion efficiency or linear scaling of laboratory data, which both 
fail to incorporate biological function and geographic diversity.  Errors in microalgae production 
modeling at large-scale have been propagated throughout to skew economic, lifecycle, and 
scalability assessments as lipid yield typically represents the functional unit in these 
assessments. 
Certainty in the near-term microalgae productivity is required to better inform large-
scale assessments.  Decreasing the uncertainty in the current productivity potential from 
microalgae requires increased fidelity in growth modeling through temporal and biological 
resolution combined with geographically specific climatic and resource data [30].  This study 
integrates a microalgae growth model with hourly historical metrological data from various 
global locations for the assessment of the lipid and biomass productivity potential of microalgae 
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cultivated in photobioreactors. The microalgae growth and lipid content is simulated on an 
hourly time scale over the course of 1 year at 4,388 global locations through the use of a 
minimum of 12 and a maximum of 25 (depending on site) years of metrological data.  Results 
from annual simulations were interpolated to produce a dynamic global map of microalgae lipid 
productivity and intended to represent the current large-scale production potential based on a 
photobioreactor architecture.  Discussion focuses on the effects of temperature on productivity, 
a geographically specific scalability assessment, monthly variability in productivity, and a 
comparison of modeled results to productivity potentials reported in microalgae biofuel 





MATERIALS AND METHODS 
 
 
The following sections present details on the thermal and biological growth models 
representative of Nannochloropsis cultivated in a photobioreactor architecture including an 
overview of validation efforts, meteorological data, and simulation architecture, Fig. 1.  
Integrating the validated thermal and biological growth models with historical hourly 
meteorological data enables simulation of microalgae growth at the various observed locations.  
Results from simulations are leveraged to produce a dynamic global map of the lipid 
productivity through the surface interpolation of annual results.  A sensitivity analysis of the 
lipid yield to biomass productivity, annual variability, and temperature was performed.  Thermal 
and biological modeling were performed in MatLab with results processed and land availability 
statistics generated using Esri ArcGIS [31]. 
 
 
Fig. 1 Simulation architecture illustrating the use of a thermal and biological growth model 
as the foundation for a global map of the lipid productivity based on simulation with hourly 





Photobioreactor Thermal and Biological 
 Growth Models 
 
 
Model validation was done utilizing data from Solix photobioreactors.  A schematic of 
the overall geometry is presented in Fig. 2.  The Solix reactor test bed is located in Fort Collins 
Colorado adjacent to the Engines and Energy Conversion laboratory at Colorado State 
University.  The basin measures 3 meters by 18 meters and has sixteen reactors with dimensions 
detailed in Fig. 2.  The outer most reactors receive more light and grow at a slightly elevated 
rate and were not included in the data set used for validation.  The system was operated in two 
groups of 8 reactors.  Growth was monitored continuously in one of the eight reactors and 





Fig. 2 Diagram and photograph of the Generation 3 Solix photobioreactor used to validate 
bulk growth model.  Reactors are evenly spaced in a structural/thermal water basin in Fort 





Reactors were harvested as a group.  All of the culture was removed from the reactors, 
mixed for homogeneity and the required inocula were removed.  The remainder of the culture 
was harvested by centrifugation.  New nutrient rich media was prepared, filtered, and added to 
the inocula.  It is noted that media recycling (centrate from the centrifuge) could be done but 
was not standard practice.  The required culture volume was then re-injected into the reactors 
to complete the inoculation process. 
The biological growth model requires 21 inputs with light and temperature serving as 
the primary inputs [3].  A thermal model of the shallow pool is used to accurately represent the 
temperature of the system.  The temperature of the shallow pool (assumed to be equivalent to 
the photobioreactor temperature) and corresponding meteorological conditions serve as the 
primary inputs to the growth model which predicts biomass and lipid content.   
The thermal model of the growth system accounts for heat loss and gain from 
conduction, convection, evaporation, and solar incidence as presented in Fig. 3.  The model 
incorporates the climatic variables of atmospheric pressure, cloud cover, wind speed, wind 
direction, dry-bulb temperature, dew-point temperature, and solar radiation to predict the 






Fig. 3 Photobioreactor water basin thermal resistance model incorporated into the thermal 




The water basin where the photobioreactors resided was separated into 16 equally 
spaced vertical nodes.  The approach used to calculate the temperature of the water was 
adapted from Weyer-Geigel [30].  The heat balance equation applied at each node is: 
                                                                                   (1) 
It is assumed the temperature of the water in the basin will be equivalent to the 
microalgae culture temperature as the polyethylene does not represent a thermal barrier.  The 
heat balance equation for the temperature at any given internal node, n, becomes: 
   
 
  
(       )  
 
  
(       )      
   
  
                                        (2) 
where    represents solar radiation incident at node n, k is the thermal conductivity of 
water,  is the distance between nodes,   is the mass of node n,    is the specific of water, 
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and T is the temperature.  To represent the surface and ground node the following two 
equations were utilized: 
     
 
  




     
  
        (3)         
 
        
 
  




   
  
                                     (4) 
where      and         represent the solar radiation at the surface and bottom of the reactor, 
respectively,    is the net radiation coefficient with the sky,    is the stored or released energy 
from the ground, and    is the convection coefficient. 
The thermal model is used to calculate the culture temperature and input to the 
biological growth model where it is leveraged to calculate a temperature efficiency factor that 
effects growth and nutrient uptake.   Cultivation is assumed to shut down and stays dormant 
when the basin temperature falls below freezing with cultivation resuming upon thaw. 
The time resolved biological growth model incorporates 21 species and reactor specific 
inputs to accurately model the biomass and lipid productivity based on real-world climatic and 
thermal conditions [30].  The model captures growth through carbon uptake and includes 
photosynthetic rate (Pc), respiration rate (rRc), and biosynthetic energy required for nitrogen 
uptake ( ) to calculate the growth rate (μ): 
                                                                         (5)                                                                                        
The biological growth model incorporates maximum photosynthetic rate based on a 
maximum carbon uptake (PC_max), available photoactive radiation (PAR) (Eav-average PAR 
intensity in photobioreactor,   -photon efficiency) including attenuation and losses based on 
Lambert-Beer absorption assumptions (α-species specific absorption coefficient), temperature 
efficiency (  ), and nitrogen efficiency (       ) to calculate the carbon fixation rate: 
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                     (   
[         ]
                 )                        (6) 
The photosynthetic productivity is a non-linear function of PAR. The model accurately 
captures two of the three regions of the photosynthetic productivity curve, 1) a photon flux 
density dominated region where the photosynthetic rate increases linearly with increasing light 
intensity and 2) a light saturation photosynthetic region characterized by constant 
photosynthetic rate with increasing PAR.  The model does not include the third region, a photo-
inhibition region, characterized by a decrease in photosynthetic rate with increasing photon flux 
based on an assumption of high culture densities and mid to low level light intensities (sunlight 
sourced) incident on the photobioreactors [32-35].  Consistent with biological experimentation, 
the second region of the photosynthetic curve is effected by temperature and nitrogen 
efficiency terms with the initial photosynthetic slope not effected [32, 33, 36, 37].  
The temperature dependency of photosynthesis is modeled through the corresponding 
effect on ribulose-biphosphate carboxylase (Rubisco) activity.   The enzyme activity as a function 
of temperature is modeled based on a bell shaped curve with the optimal temperature at the 
peak corresponding to the maximum temperature efficiency (  ) [38].  Deviating from the ideal 
temperature in either direction corresponds to a decrease in temperature efficiency, with the 
temperature efficiency factor being a dimensionless number between 0 and 1, as presented in 
Eq. (7):   
   
   
(
  
      
  
  
   
)
   
(
  
      
  
  
   
)
                                                              (7) 
From Eq. (7), the optimum temperature (23 C for the modeled species) is captured in 
Topt, R is the ideal gas constant, Ea is the activation energy of carboxylation Rubisco, and T is the 
culture temperature calculated in the thermal model.  The effect of the temperature efficiency 
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factor on growth is illustrated through simulating the biomass growth over the course of one 
week in Learmonth, Australia.  Temperature efficiencies of 1, 0.8, and 0.5 were simulated with 
biomass yields presented in Fig. 4.  As expected, the maximum biomass is attained under 
optimum thermal conditions (    )  with lower or higher temperatures decreasing the 
overall yield.  Temperature indirectly affects the total lipid content in the cell through the effects 
on nitrogen uptake and thus does not have a linear effect on lipid productivity.  Biomass results 
integrated with lipid modeling results yield 22.45, 20.41, and 15.62 m3·ha-1·yr-1 for the 
temperature efficiency scenarios of 1, 0.8, and 0.5 respectively.  For global modeling the 
temperature efficiency is dynamic and calculated on an hourly basis at each simulation location. 
 
 
       
 
Fig. 4 Simulation of one week of growth in Learmonth, Australia with three different 






A lipid model was created and incorporated into the biological growth model to 
accurately predict the microalgae lipid production based on nitrogen, temperature, and light 
intensity affects.  This model is based on a nitrogen trigger with cell function switching from 
protein to lipid synthesis while maintaining a mass balance between the lipid, carbohydrate, and 
protein: 
                                                                       (8) 
where mB is the mass of the biomass and mL, mC, and mP are the mass of the lipid, carbohydrate, 
and protein, respectively.   
The thermal and microalgae growth model incorporates light and temperature as 
primary inputs to model carbon fixation based on the activity of the Rubisco enzyme while 
considering respiration losses and energy requirements for nutrient uptake.  Validation of the 
model was performed through the collection of 9 weeks of biological growth and meteorological 
data at a large-scale outdoor growth facility.  All model assumptions, validation, and details for 





Historical hourly meteorological weather data serves as a primary input to the thermal 
and biological growth model.  EnergyPlus Weather data files (EPW) from the Department of 
Energy (DOE) and the American Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE) were obtained for 4,388 global locations [39, 40].  The EPW data files are derived from 
hourly weather data originally archived at the U.S. National Climatic Data Center.  The databases 
contain weather observations of wind speed and direction, sky cover, visibility, ceiling height, 
dry-bulb temperature, dew-point temperature, atmospheric pressure, and liquid precipitation 
for a minimum of 12 and maximum of 25 years depending on location.  Observed data was 
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processed statistically to generate standard one year data sets representative of historically 
observed weather data or EPW data files [40]. Hourly solar radiation is calculated through a 
model based on the sun-earth geometry, observed cloud cover, relative humidity, and wind 
speed [40].  Total solar radiation is converted to PAR for biological modeling [41].  The climatic 






Harvest Technique and 
Reporting Metrics 
 
The biological growth model was operated with a time-based harvest schedule.  
Cultures were inoculated at a density of 1 g L-1 at hour zero and harvested after 160 hours or a 
biomass density of 3 g L-1(whichever occurs first).  Each harvest retains biomass that is used as 
inoculum for the next growth cycle.  This harvest technique is representative of the operation of 
the research and development and pilot plant facility used for model validation [11].  The 
productivity potentials reported are presented based on a photosynthetic area and do not 
include infrastructure required for large-scale cultivation such as roads, processing facilities, or 
mechanical systems.  Additionally, the reported potentials represent the biological lipid 
production and do not include losses associated with lipid extraction and conversion to fuel.  
The scalability assessment assumes a packing factor of 0.8 [27] to account for facility 
infrastructure and a 90% efficiency for the extraction process and a 90% efficiency for the 






The effects of temperature on potential lipid productivity were further examined as a 
part of this study.  Typical lab based studies regulate temperature to optimum conditions to 
maximize production or remove it as a variable [44-46].  However, temperature control at large-
scale represents an economically unfavorable option based on the amount of raw-energy 
required [47].  Some pilot plant facilities are utilizing waste heat from co-located industrial 
processing facilities or raw energy to maintain optimum temperatures, but resource limits the 
scalability [11, 48].  In an effort to understand the impacts of maintaining optimum 
temperature, the temperature efficiency in the biological growth model was fixed to optimum 
conditions (  =1).  The corresponding biomass and lipid productivities are compared to the 
non-ideal case.  Realistically, temperature will not be controlled at large-scale based on resource 
and economic limitations.  Large-scale systems could use waste heat to support inoculation 
systems thus the results from the optimum scenario can be applied in select modeling 
applications or pilot-plant siting.     




Results from a harmonization effort from ANL et al. [16] show economic viability and 
environmental impact associated with a microalgae biofuel system decline with increasing 
variability.  Previous assessments have focused on reporting the annual average productivity 
potential and failed to investigate and report the minimum and maximum productivities 
throughout the year [30, 49].  The majority of modeling efforts do not have the fidelity to 
investigate variability as a fixed growth rate and lipid percentage is typically assumed.  
Productivity in a biological system is dependent on resource availability, specifically sunlight.  
Global positioning over the course of a year will cause variability in this resource and impact 
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growth.  In locations with freezing temperatures, the productivity will drop to zero.  This study 
presents a variability assessment for each simulated location with results for the minimum and 
maximum productivities based on monthly statistics.  Variability results were extrapolated to 
annual values for comparative purposes.  The maximum lipid productivity was found by 
extrapolating the month that produced the highest yield.  Calculations of minimum yields were 
complicated due to locations with months which do not produce a harvest due to the freezing of 
the water basin.  The productivity results from the month with the lowest yield that contained 
at least one full harvest coming out of a water basin thaw, was extrapolated to one year for the 
minimum yield.      
 
Geographical Information System (GIS) 
 
 
The results from the 4388 simulations were interpolated over the globe using a surface 
interpolation.  Surface interpolation is a methodology used to develop values for unmeasured 
locations using measured or simulated data values from known neighboring locations [31].  
Many Interpolation algorithms have been developed to account for spatial and statistical 
differences of data; however, the central principal of surface interpolation algorithms is the 
application of the weighted sum of data values from nearby locations to produce an estimated 
value for any given location within the maximum spatial constraints of the data.  Interpolation 
algorithms have been used to calculate surface values that depict current and historic climate 
values [50, 51], extraction and estimates land surface features [52], evaluate the subsurface 
dispersion of spilled pollutants [53, 54], and to evaluate the impacts of noise from aircraft and 
industry on the surrounding environment [55].  
This research used the surface interpolation tools available in the Esri ArcGIS 10.2 
Geostatistical Analyst extension.  ArcGIS was also used to reduce the land cover from the 
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GLC2000 database to obtain the non-arable land statistics for each country around the world 
[56].  The classifications found in the GLC2000 database are tree cover (broadleaved, 
evergreen), tree cover (broadleaved, deciduous, closed), tree cover (broadleaved, deciduous, 
open), tree cover (needle-leaved, evergreen), tree cover (needle-leaved, deciduous), tree cover 
(mixed leaf type), tree cover (regularly flooded, fresh water), tree cover (regularly flooded, 
saline water), mosaic (tree cover, other natural vegetation), tree cover (burnt), shrub cover 
(closed-open, evergreen), shrub cover (closed-open, deciduous), herbaceous cover (closed-
open), sparse herbaceous or sparse shrub cover, regularly flooded shrub and/or herbaceous 
cover, cultivated and managed areas, mosaic (cropland, tree cover, other natural vegetation), 
mosaic (cropland, shrub, or grass cover), bare areas, water bodies, snow/ice, and artificial 
surfaces.  Of these 22 land classifications available sparse herbaceous or sparse shrub cover and 
bare areas were used for the non-arable land.  The Geostatistical Analyst extension provides a 
suite of spatial modeling and data exploration utilities that may be used to develop surface 
models based on known or simulated spatial point values.  This tool set facilitates the 
exploration and evaluation of data quality, and uses a host of surface interpolation models to 
develop the most appropriate spatial model for the available data.  It also provides analysis 
methods for deterministic, geostatistical, and barrier influenced interpolation.  Included within 
these broad categories are specific interpolation functions such as Inverse Distance Weighting, 
Radial Basis Functions, Kriging and CoKriging, Empirical Bayesian Kriging, and Kernel smoothing. 
The Ordinary Kringing method was used for exploration of the data values for biomass 
and lipids due to the spatial point sample data of this analysis as presented in Fig. A.1 in the 
Appendix.  As one of the most common and widely used interpolation methods, Ordinary Kriging 
does not assume that the mean of the data is constant over the entire spatial domain, but 
rather that the mean is constant in local spatial neighborhoods [31]. This further helps 
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compensate for the impacts of clustered groups by assigning points within a clustered group less 
overall weight than isolated data points. This is an important consideration given the data in this 
analysis where points which tended to be highly clustered in more densely populated regions 
and where biomass and lipid production tend to be higher in areas nearer the equator and 
decrease towards the Polar Regions.  It should be noted that there are some cases where 
elevation and climate impact the general trend; however, the consistency of the data allows for 
the use of Ordinary Kriging methods. 
The Geostatistical Analyst extension requires the input of spatially explicit data with 
associated point values. Once the data is loaded and the appropriate associated variable 
identified, the utility provides a series of data evaluation screens and outputs that describe an 
optimal model based on the semivariogram and covariance graphs and maps.  The number of 
lags and lag size are determined for the Ordinary Kriking model and optimization is conducted as 
necessary. The lag is the sample distance used to group, or bin, pairs of points and using the 
optimal number of lags enables scale-dependent spatial correlations [31].  In the case of this 
analysis, and the global extent of the data the model selected an appropriate lag size of 7.3 with 
the correlating number of lags at 12.  Manual verification of the lag value was conducted to 
verify the Geostatistical Analyst results.  
After the appropriate analysis variables were selected, the neighborhood and sector 
type were evaluated.  Both a standard neighborhood and smooth neighborhood type for surface 
interpolation were assessed.  Standard neighborhood options assign weights based on distance 
from a specific target location assigned by the analyst.  Alternatively, the smooth neighborhood 
function adjusts the weights using a sigmoidal function defined by a smoothing factor.  Based on 
validation tests conducted, a smooth neighborhood type using a smoothing factor of 0.5 was 
selected.  This produced smother global isolines, removing excessive stair-step effects in areas 
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of less sample data.  The sector type is simply the geometry of the neighborhood in which the 
algorithm assesses nearby point values. The Geostatistical Analyst default of four sectors with a 
45° offset was selected. Other options were tested with no measureable change in results.  
Model validation outputs including Predicted Error, Standardized Error, and Normal QQ 
Plots for each surface interpolation model to verify suitable performance were evaluated.  
Manual accuracy testing was also conducted by withholding a random selection of 25 percent of 
the global data points, performing an interpolation analysis, and then sampling and regressing 
the observed data against the predicted interpolated surface values. The R2 between the 
interpolated and observed data was 0.97, thus further sustaining the conclusion that the surface 










RESULTS AND DISCUSSION 
 
 




Hourly biomass and lipid productivity results from simulation locations were averaged 
for an annual geographically resolved result.  Results from the 4,388 simulation locations were 
surface interpolated to produce the dynamic map illustrating the lipid productivity potential 
from microalgae across the globe, Fig. 5.  As expected, locations situated in the northern and 
southern parts of the globe where the light intensity and temperature are lower, result in 
decreased lipid productivity compared to regions more centrally located.  Although locations 
around the equator are typically considered to be optimum cultivation locations due to annual 
temperature stability, results show these locations do not necessarily produce the largest lipid 
yields.  This is due to other climatic phenomenon that impact biological growth.  A detailed 
comparison of four countries, India, China, Brazil, and Australia, is presented in Fig. 6.  Manaus, 
Brazil is located closer to the equator than Alice Springs, Australia but experiences more rain 
and cloud cover and as a result, Manaus produces a lower lipid yield of 18.9 m3·ha-1·yr-1 
(corresponding to 10.2 g·m-2·day-1) compared to 24.2 m3·ha-1·yr-1 (corresponding to 13.1   g·m-
2·day-1) in the Alice Springs.  India and China are neighboring countries but India has better 














Fig. 6 Lipid productivity maps for India, China, Brazil, and Australia 
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Results also illustrate a non-linear relationship between the biomass growth and lipid 
productivity.  A biomass yield of 6,720 kg·ha-1·yr-1 is found in both Ostrov-Vrangelja, Russia and 
Lomnicky-Stit, Slovakia with corresponding lipid productivities of 3.37 m3·ha-1·yr-1 and 3.26 
m3·ha-1·yr-1 respectively.  The 3.3% difference in lipid production can be attributed to the 
biological model capturing non-trivial biological effects including nitrogen quota, inoculation 
lipid content, light availability, and temperature.  The dynamic global map of the biomass 
productivity is presented in Fig. A.2 of the Appendix.  
Maximum average annual yields and the annual variability (high and low) from 11 
locations across the globe are presented in Table 1.  Table A.1 in the Appendix contains the 
maximum, minimum, and average yields of all 4388 global locations.  The variability changes 
from location to location primarily due to climatic diversity.  Locations with low variability and 
large annual yields represent areas where cultivation typically does not shut down due to cold 
conditions and operates year round.  Learmonth, Australia has a higher annual yield but a large 
variability compared to Cali, Columbia.  The economic impacts associated with variability 
suggest Cali, Columbia would be a superior location even though it has a slightly lower annual 
average productivity compared to Learmonth, Australia [16].  The maximum, average, and 
minimum lipid productivity maps are presented in Fig. A.3, Fig. A.4, and Fig. A.5 in the Appendix.  
The lipid scale for these maps ranges from 0 to 34.25 m3·ha-1·yr-1 so a direct comparison can be 
drawn from the three maps.  
    








Table 1    Average microalgae lipid yields in m3·ha-1·yr-1of various regions around the world 
with respective high and low variability 






Kisumu, Kenya 29.66 27.42 23.42 
Learmonth, Australia 33.43 25.88 16.78 
Trivandrum, India 29.07 24.91 16.36 
Cali, Columbia 27.62 24.43 21.18 
Hawaii, United States 28.40 23.68 17.70 
Santiago de Cuba, Cuba 26.31 23.50 18.66 
Yuma, AZ, United States 32.21 21.61 8.13 
Poltavka, Russia 27.63 12.66 5.49 
Bagaskar, Finland 26.31 9.24 6.57 
Punta Arenas, Chile 22.16 9.26 5.64 
Rio Gallegos, Argentina 20.15 9.02 6.74 




Locations found in the northern and southern hemispheres such as Poltavka, Bagaskar, 
Punta Arenas, and Rio Gallegos, whose corresponding yields are 6.8, 5.0, 5.1, and 4.9 g·m-2·day-1 
respectively, demonstrate a large variability and low annual yield due to large swings in climate 
as a result of geographic location with the colder climate experienced in these locations forcing 
a winter shut down.  Yuma, Arizona, USA, a desert location with a corresponding yield of 11.7 
g·m-2·day-1 and which does not shut down in the winter time, reaches temperatures that far 
exceed the optimum temperature  in the summer time and results in a lower yield than Kisumu, 
Kenya, whose average annual culture temperature stays more closely to optimum conditions 
with a corresponding yield of 14.8 g·m-2·day-1.  Deviation from optimum temperature in either 










A temperature sensitivity analysis demonstrates the importance of considering the 
effect of temperature on productivity.  Pilot plant facilities are currently utilizing waste heat or 
raw energy to maintain culture temperature in cold months to sustain production [11].  Large-
scale implementation of this technique is limited due to resource availability and the economics 
associated with raw energy. Waste heat and raw energy for maintaining temperature will be 
limited to inoculum and small-scale pilot plant facilities.           
Results for simulations were ideal temperature is maintained are presented in Fig. 7.  
Compared to the non-ideal temperature results presented in the baseline scenario, Fig. 5, the 
lipid productivity across the globe is dramatically higher illustrating the non-trivial effect 
maintaining optimum temperature has on microalgae growth and lipid productivity.  The 
locations situated in the northern and southern most parts of the globe are impacted the most 
when comparing ideal temperature results to real temperature lipid productivity.  Bryce Canyon 
Utah, for example, has an ideal and non-ideal lipid yield of 22 m3·ha-1·yr-1 and 10.7 m3·ha-1·yr-1, 
corresponding to a 106% increase for maintaining optimum temperature.  The dramatic increase 
is predominantly due to extending the growing season from 214 days to 365 days.  Integrating 
waste heat from industrial processing plants makes it feasible for locations to achieve improved 
lipid productivity but heat resource will ultimately limit the scalability.        
 
 




Fig. 7     Map of the lipid productivity for maintaining optimum temperature throughout the 




The ideal lipid productivity presented in Fig. 7 does not include temporal resolution.  In 
the northern hemisphere maximum yields will be attained from May to July while in the 





A scalability assessment of the feasibility of microalgae based biofuels to meet various 
energy demands of global nations was performed.  The lipid productivity results from this study 
are combined with land availability data for a geographic realized assessment.    The assessment 
demonstrates the potential microalgae has to supplement energy, reducing demand on 
traditional fossil oil and the yield advantage microalgae hold over traditional terrestrial crops 
such as soybeans.   
The quantity of agricultural land available [57] and oil consumption for various regions 
[58] were used to evaluate the potential impact of microalgae.  The scalability assessment 
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includes a  90% efficiency for the extraction of lipids from the biomass, a 90% efficiency for the 
conversion of oil to fuel, and a 0.8 packing factor to more accurately represent the microalgae to 
biofuel process at industrial scale.  The amount of agricultural land required to supplement 
100% of the transportation fuel consumed in each region through replacement by microalgae is 
directly compared to the requirements for soybean based fuels, Table 22.  Assumptions for 
soybean yields are based on geographically based yield data and include the same efficiency 
assumptions for extraction and conversion as for microalgae based processing, but do not 




Table 2     Amount of agricultural land needed to supplement 100% of the transportation fuel 
consumed for different regions around the world based on replacement by microalgae as 







Agricultural Land Required 
 
Microalgae Soybeans Microalgae Soybean 
Brazil 2.35E+08 20.9 0.43 5% 177% 
Canada 8.46E+07 7.0 0.50 32% 352% 
China 5.09E+08 12.5 0.36 15% 394% 
Japan 4.67E+06 12.6 0.23 665% 29,000% 




Table 2 shows it is feasible to supplement the petroleum oil consumption of Brazil, 
Canada, China, and United States based on microalgae productivity potential and agricultural 
land.  Regions such as Japan cannot practically replace their oil needs through microalgae with 
over 100% of their agricultural land required.  Soybean requires an average of 27 times more 
agricultural land than microalgae in the regions examined.    Displacement of agricultural land 
for microalgae cultivation will impact food markets and is not considered in this scalability 
assessment.   
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 An advantage microalgae cultivation holds over traditional terrestrial crops is the 
utilization of poor quality land for cultivation.  To more accurately perform a scalability 
assessment for microalgae, non-arable land statistics were used, based on Global Land Cover 
2000 data set [56].  The amount of non-arable land needed to supplement 100% of the 
transportation fuel consumed in each region is presented in Table 3.  The same assumptions in 
terms of processing efficiencies and packing factors are included in the calculations and 




Table 3    Amount of non-arable land needed to supplement 100% of oil consumption for 













Brazil 2.06E+07 2.79E+11 1.46E+11 52% 
Canada 3.62E+08 1.65E+12 1.21E+11 7% 
China 2.22E+08 1.79E+12 6.32E+11 35% 
Japan 9.16E+04 7.49E+08 2.54E+11 34,000% 




 Results from Table 3 show it is feasible for Brazil, Canada, and China to replace their 
petroleum oil consumption based on the utilization of poor quality land for microalgae 
cultivation and processing.  Japan and United States, however, require over 100% of their non-
arable land to replace their transportation fuel consumption through microalgae.  A table 
representing the amount of non-arable land needed to supplement 100% of oil consumption for 
other countries around the world based on microalgae yield from this study is presented in 
Table A.2 in the Appendix.  
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 A number of countries around the world have implemented biodiesel goals.  Brazil, 
China, and United States have biodiesel goals of 7.30E+09, 1.40E+11, and 2.86E+11 liters per 
year respectively [30, 63, 64].  Using the same efficiencies and packing factors as the previous 
scalability assessments, the amount of non-arable land required in Brazil, China, and United 
States is 3%, 8%, and 49%, respectively.  It is feasible for these three countries to achieve their 
biodiesel goals through microalgae and non-arable land use.   Non-arable land utilization for 
microalgae production provides a benefit over traditional terrestrial crops such as soy which 
compete with food crops for agricultural land.     




The large uncertainty of microalgae productivity in literature makes it difficult to 
perform accurate lifecycle and technoeconomic assessments, as productivity represents the 
functional unit of these studies and dramatically impacts results.  The majority of lifecycle and 
technoeconomic assessments in literature use different productivities resulting in a large range 
of end results regardless of processing differences.   
Modeling assumptions in term of yield for various lifecycle, technoeconomic, and 
scalability assessments are compared to the results of this study.  For direct comparisons 
between studies and the results of this work, calculations were performed to harmonize the 








Table 4    Table comparing reported productivity potentials (some calculations performed for 
comparison purposes with assumptions detailed in notes column) from various sources 
Source Oil Yield 
(m3.ha-1.yr-1) 
Article Type Purpose of Scaling Notes 





Modeling Effort   
Lam et al.a [9] 5.2 Review Microalgae Potential 30% oil assumed, p=860kg m
-3 




LCA-Modeling Effort 13.4-32.4% oil, ORP, PBR 
Quinn et al.a [11] 7.04 Research-Data Microalgae Potential PBR, Growth Data 
Ramachandra et al.b [7] 7.6 Research-Data Microalgae Potential 8.8-24.6% oil, Wastewater 
Scott et al.a [6] 8.2 Review Microalgae Potential 46% oil 
Lam et al.b [9] 8.7 Review Microalgae Potential 30% oil assumed, p=860kg m
-3 




LCA-Modeling Effort ORP 




Modeling Effort 25% oil assumed, ORP 




LCA-Modeling Effort 9.45 g m-2 d-1, 30% oil assumed, ORP 
Schenk et al.a [15] 12.0 Review Microalgae Potential 10 g m







25% oil assumed, p=920kg m-3 






12.9 g m-2 d-1, 30% oil assumed, ORP 




LCA-Modeling Effort 24.75 g m-2 d-1, 17.5% oil, ORP 




LCA-Modeling Effort 15 g m-2 d-1, 30% oil assumed, ORP 






25 g m-2 d-1, 25% oil, ρ=880kg m-3, 
ORP 
Moheimani et al.a [20] 26.7 Research-Data Microalgae Potential PBR, Growth Data, p=860kg m
-3 




Modeling Effort 25% oil assumed, ORP 




LCA-Modeling Effort 13.4-32.4% oil, ORP, PBR 




LCA-Modeling Effort 19.25 g m-2 d-1, 38.5% oil, ORP 




Microalgae Potential 25 g m-2 d-1 20% oil, ρ=880kg m-3, ORP 






location with 20 MJ m-2 d-1 
Quinn et al.b [11] 36.3 Research-Data Microalgae Potential PBR, Growth Data 




LCA-Modeling Effort 30 g m-2 d-1, 30% oil assumed, ORP 
Wijffels and Barbosa [2] 40.0 Perspective Microalgae Potential 3% solar efficiency, 50% oil 
Scott et al.b [6] 40.0 Review Microalgae Potential 50% oil 




28 g m-2 d-1, 35% oil 
Yeang et al.a [25] 46.0 Opinion Microalgae Potential   




LCA-Modeling Effort 40% oil assumed, p=860kg m-3, ORP 





25 g m-2 d-1, 50% oil, ρ=880kg m-3, 
ORP 




LCA-Modeling Effort 25 g m-2 d-1, 50% oil, PBR 
Chisti [4] 58.7 Review Microalgae Potential 30% oil, PBR 
28 
 
Mata et al.a [5] 58.7 Review Microalgae Potential 30% oil 




LCA-Modeling Effort ORP 
Chisti [22] 98.4 Opinion Microalgae Potential 1.535 kg m
-3 d-1, 30% oil 
Schenk et al.b [15] 98.5 Review Microalgae Potential 50 g m
-2 d-1, 30% TAG 





Modeling Effort   
Some authors reported a range of productivity potential 
a The low values are repeated in this table 




   A map of the potential lipid productivity was created using the same scale as the lipid 
productivity results found in literature, Fig. 8.  Locations with the highest lipid productivities of 
this study fall in the lower third of literature results while locations with the lowest 
productivities fall in the lower sixth.  These results show that most of the productivity potentials 
reported in literature and integrated into the lifecycle, technoeconomic, and resource 
assessments of microalgae based biofuels are making optimistic assumptions in terms of 
productivity potential.  Results from the optimistic productivity assumptions are favorably 
skewing the economic and environmental impact of microalgae based biofuels. The validated 
model in this study demonstrates that lipid productivity is a dynamic variable that cannot be 
assumed constant temporally or geographically.  Future assessments of the microalgae to 
biofuels production process require site specific assessments that incorporate geographically 







Fig. 8    Oil yield assumptions found in lifecycle, technoeconomic, and scalability assessments 
compared with  the results of this study presented as a global map with a scale representative 
of the literature values (2.3 – 140 m3·ha-1·yr-1).  The black dashed line represents the world 
average lipid productivity of 17.4 m3·ha-1·yr-1 corresponding to 9.4 g·m-2·day-1.  Due to a range 
of productivities reported in some studies a (+) represents the low end of the range and (++) 










 Oil consumption is rising at a rate that is proving to be unsustainable as reflected in the 
recent volatility in fuel prices.  Alternatives to fossil fuels such as microalgae based biofuels are 
being investigated due to promising productivity potential along with other sustainable 
advantages compared to traditional terrestrial feedstocks.  However, there is a large uncertainty 
in the current lipid productivity potential from microalgae.  This study uses a validated outdoor 
thermal and biological growth model to determine the lipid productivity potential of microalgae 
around the world through the integration of hourly meteorological data at 4,388 sites.  Results 
are spatially interpolated to generate a global map.  An analysis of biomass yield compared to 
lipid percentage, the effect of  temperature and variability on microalgae growth was performed 
showing lipid is not a linear function of biomass, temperature plays a critical role in yield, and 
variability must be considered in large-scale assessments.  The lipid productivity falls into the 
lower third of what is found in lifecycle, technoeconomic, and scalability assessments currently 
found in literature with the highest global yields based on results from this study ranging 
between 24-27 m3·ha-1·yr-1.  A scalability analysis incorporating GIS land classification statistics 
and results from this study show many regions such as Brazil, China, and United States can reach 
their biodiesel goals through microalgae with the utilization of 3%, 8%, and 49% of non-arable 
land, respectively.  Future lifecycle, technoeconomic, and scalability assessments require the 
integration of geographically and temporally resolved biological growth modeling for increased 









 Future research based on this project is recommended.  A geographically realized LCA 
and TEA can be completed using the GREET life-cycle model from Argonne National Laboratory 
coupled with the productivity results obtained from this project to demonstrate the energetic 
and economic feasibility of biofuel from microalgae.  Further GIS work based on resource 
availablility and land classifications can be performed to evaluate the feasibly of microalgae 
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 Global maps detailing the simulation points and corresponding error (Fig. A.1), the 
biomass productivity (Fig. A.2), and variability (Fig. A.3, Fig. A.4, Fig. A.5) are presented below.  
The biomass map provides for a direct comparison with Fig. 5 to evaluate the nonlinear effect of 
biomass growth and lipid productivity.  The variability maps present a further evaluation of the 





Fig. A.1    Global map of the 4388 locations coupled with standard error assessment.  The 
standard error verifies that where the point locations are located, and indeed denser, yields a 

































A table of the variability assessment for all 4,388 global locations is presented below.  
This table shows that each location around the world has a site specific maximum, average, and 
minimum variability so when performing a LCA or TEA of the biofuel from microalgae process, 




Table A.1    Average microalgae lipid yields in m3·ha-1·yr-1of various regions around the world 









    Algeria Algiers 29.5 19.1 6.6 
 
Annaba 29.1 19.0 7.4 
 
Batna 30.4 18.4 6.7 
 
Bechar 28.1 18.5 7.0 
 
Bejaia-Ap 27.9 18.6 6.9 
 
Biskra 29.2 18.6 7.2 
 
Bordj-Bou-Arreridj 30.8 17.6 4.5 
 
Chlef 30.6 19.7 7.7 
 
Constantine 30.2 18.8 6.5 
 
Dar-El-Beida 28.7 19.2 8.0 
 
Djanet 28.4 20.1 10.2 
 
El-Bayadh 30.5 17.0 5.2 
 
El-Golea 28.3 19.5 8.1 
 
El-Oued 27.8 19.2 8.2 
 
Ghardaia 28.4 18.7 7.7 
 
Hassi-Messaoud 28.4 20.1 9.0 
 
Illizi 28.7 20.9 11.7 
 
In-Amenas 29.1 20.0 8.9 
 
In-Salah 28.9 20.6 10.9 
 
Jijel-Achouat 26.8 18.5 7.5 
 
Mascara-Matemore 30.6 20.5 8.1 
 
Mecheria 30.5 18.7 6.3 
 
Oran-Senia 28.8 19.7 8.6 
 
Setif 30.0 16.5 8.8 
 
Skikda 27.9 18.7 8.0 
 
Tamanrasset 26.1 19.5 9.9 
 
Tebessa 31.7 18.8 6.5 
 
Tiaret 30.4 18.0 5.2 
 
Tlemcen-Zenata 29.6 20.5 8.9 
 
Touggourt 28.6 19.5 8.8 
42 
 
Benin Cotonou 20.2 18.5 16.6 
 
Parakou 23.5 20.8 17.7 
Botswana Francistown 25.7 22.3 17.0 
 
Maun 28.7 23.4 18.0 
 
Seretse-Khama-Inter 26.7 21.5 14.4 
Burkina Faso Bobo-Dioulasso 24.5 21.2 18.6 
 
Dori 23.7 20.6 17.4 
 
Ouagadougou 23.3 21.5 17.8 
Cape Verde Sal 24.4 20.1 13.9 
Chad Ndjamena 26.4 23.8 20.5 
Cote d'Ivoire Abidjan 20.3 18.8 17.2 
Egypt Alexandria-Nouzha 27.7 19.5 10.1 
 
Al Minya 29.7 21.9 11.1 
 
Aswan 33.4 24.9 14.2 
 
Asyut 32.3 23.1 11.6 
 
Baharia 28.3 21.0 11.1 
 
Baltim 27.1 20.0 10.7 
 
Cairo 29.6 21.5 10.5 
 
Dakhla 27.8 21.6 12.1 
 
El-Arish 27.0 19.6 9.7 
 
El-Tor 28.3 21.1 11.8 
 
Helwan 30.2 21.5 10.3 
 
Hurghada 30.5 23.4 13.9 
 
Ismailia 27.9 20.2 10.6 
 
Kosseir 26.5 20.8 13.4 
 
Kharga 30.8 23.7 14.4 
 
Luxor 31.0 23.6 13.6 
 
Mersa-Matruh 27.7 19.0 8.5 
 
Minya 28.2 20.9 11.7 
 
Port-Said-El-Gamil 28.0 19.5 10.4 
 
Siwa 27.3 20.5 11.5 
Ethiopia  Addis_Ababa/Bole 24.1 21.5 18.5 
 
Awassa_(Lake) 25.5 23.8 21.6 
 
Bahar_Dar 27.9 24.7 22.4 
 
Combolcha/Dessie 27.2 24.4 19.2 
 
Debre_Marcos 25.2 22.0 19.0 
 
Dire_Dawa_(Mil/Civ) 26.8 25.4 22.7 
 
Gondar 26.6 24.3 21.9 
 
Jimma 24.4 22.9 19.9 
 
Metehara 26.1 24.6 22.3 
Ghana Accra/Kotoka_Intl 24.0 22.1 19.9 




Embu 25.8 22.0 16.6 
 
Garissa 26.0 23.5 20.3 
 
Kisumu 29.7 27.4 23.4 
 
Kakamega 26.4 24.9 22.5 
 
Kisii 24.9 23.2 20.6 
 
Kitale 24.5 23.0 19.7 
 
Lodwar 27.3 24.9 21.6 
 
Lamu/Manda_Island 25.0 23.1 19.3 
 
Makindu 25.7 23.5 19.8 
 
Marsabit 25.7 22.9 19.6 
 
Meru 26.0 22.9 19.7 
 
Mombasa 25.0 22.6 18.4 
 
Moyale 25.4 22.3 19.2 
 
Malindi 25.2 23.0 19.3 
 
Mandera 26.2 23.9 20.4 
 
Nyeri 23.9 21.0 16.0 
 
Nairobi/Dagoretti 25.2 22.0 17.6 
 
Nairobi/Jomo_Kenyat 25.2 22.0 17.9 
 
Nairobi/Wilson 24.1 21.2 17.9 
 
Nairobi 25.0 21.5 15.7 
 
Nakuru 25.0 23.4 21.4 
 
Voi 26.6 23.7 21.5 
Libya Agedabia 28.0 20.0 10.3 
 
Benina 31.6 21.4 10.7 
 
Ghadames 29.4 20.1 8.7 
 
Kufra 28.9 21.0 11.6 
 
Misurata 30.2 21.2 10.4 
 
Nalut 28.0 18.6 7.7 
 
Sebha 28.7 20.5 10.6 
 
Sirte 27.0 18.9 10.2 
 
Tripoli-Intl-Ap 30.4 21.5 9.0 
 
Zuara 29.9 21.0 10.2 
Madagascar Antananarivo-Ivato 25.1 21.1 15.3 
 
Mahajanga 28.7 23.5 17.3 
 
Taolagnaro 27.2 22.2 16.2 
 
Toamasina 25.3 20.7 16.1 
Mali Bamako-Senou 27.3 23.4 19.6 
 
Mopti 23.6 21.1 16.9 
Malta Luqa 28.8 19.2 8.0 
Mauritania Nouadhibou 26.4 21.5 14.0 
 
Nouakchott 25.7 21.4 15.9 




Plaisance(Mauritiu) 24.8 20.0 14.0 
 
Rodrigues 27.6 22.5 17.0 
 
St-Brandon(St-Ra) 25.4 21.5 16.3 
 
Vacoas(Mauritius) 23.6 19.5 14.5 
Mayotte Dzaoudzi-Pamanzi(M) 25.6 22.4 19.5 
Morocco Agadir-Al-Massira 29.1 22.1 12.4 
 
Al-Hoceima 27.6 19.3 9.1 
 
Beni-Mellal 30.4 21.4 9.9 
 
Casablanca/Nouasser 30.0 20.6 9.0 
 
Errachidia 27.9 18.8 7.3 
 
Essaouira 28.7 21.5 11.6 
 
Fes-Sais 30.6 19.5 7.2 
 
Marrakech 30.9 21.6 10.5 
 
Meknes 29.2 19.6 7.7 
 
Midelt 29.8 18.5 4.4 
 
Nador-Aroui 27.8 19.5 9.8 
 
Nouasseur 29.0 20.3 9.7 
 
Ouarzazate 28.1 18.5 7.2 
 
Oujda 29.7 19.7 7.9 
 
Rabat-Sale 28.6 19.8 9.6 
 
Safi 31.2 21.9 11.8 
 
Sidi-Ifni 22.8 18.1 10.6 
 
Tan-Tan 24.0 18.6 10.0 
 
Tanger(Aerodrome) 29.6 19.1 7.9 
 
Taza 27.9 19.6 7.8 
 
Tetuan-Sania-Ramel 28.3 18.9 9.3 
Mozambique Maputo-Mavalane 27.1 21.8 15.7 
Namibia Grootfontein 28.3 23.4 17.1 
 
Luderitz(Diaz-Poin) 28.7 21.1 13.6 
 
Rundu 28.3 23.7 19.7 
 
Windhoek 28.7 23.1 15.0 
Niger Agadez 25.0 20.6 13.7 
 
Birni-Nkonni 23.2 20.7 18.3 
 
Magaria 24.4 21.8 19.4 
 
Maine-Soroa 22.3 19.3 13.8 
 
Maradi 23.8 21.4 18.1 
 
Niamey-Aero 26.2 23.4 20.5 
 
Tahoua 24.6 22.1 17.0 
 
Tillabery 23.8 21.4 18.3 
 
Zinder 24.5 21.8 17.7 
Reunion Saint-Denis-Gillot 27.0 22.7 18.0 
Saint Helena Wide-Awake-Field(A) 24.9 22.8 20.9 
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Senegal Cap-Skirring 26.0 22.0 17.5 
 
Diourbel 26.7 22.0 17.9 
 
Dakar 27.6 23.1 19.4 
 
Kaolack 27.2 22.6 18.6 
 
Linguere 26.7 22.9 19.2 
 
Matam 23.3 20.0 17.0 
 
Podor 26.6 21.5 15.7 
 
Saint-Louis 23.9 20.0 16.5 
 
Tambacounda 27.0 22.7 18.8 
 
Ziguinchor 26.2 21.1 16.8 
South Africa Bethlehem 26.4 19.7 11.2 
 
Bloemfontein-Ap 29.1 20.7 10.3 
 
Cape-Columbine 28.0 18.8 9.5 
 
Cape-Town-Intl-Ap 29.6 20.5 10.3 
 
De-Aar 29.7 20.4 9.9 
 
Durban-Intl-Ap 24.5 19.2 12.6 
 
East-London 25.5 18.4 11.3 
 
George-Ap 23.6 16.7 9.0 
 
Gough-Island 17.6 10.3 5.5 
 
Johannesburg 28.1 20.5 11.0 
 
Kimberley 29.5 21.0 10.6 
 
Marion-Island 16.9 7.4 6.6 
 
Mossel-Bay(Cape-St) 22.2 15.2 8.0 
 
Pietersburg 24.5 20.4 13.9 
 
Port-Elizabeth 26.3 18.6 9.9 
 
Pretoria 25.0 20.6 13.1 
 
Springbok 30.6 20.9 10.7 
 
Upington 28.7 20.0 10.4 
Tanzania, United Republic of Dar-Es-Salaam-Ap 24.6 22.2 19.1 
Togo Lome 22.4 19.6 16.1 
Tunisia Bizerte 29.7 19.1 7.2 
 
Djerba-Mellita 30.4 21.0 8.9 
 
Gabes 27.2 18.5 8.1 
 
Gafsa 29.1 18.9 7.8 
 
Jendouba 29.7 20.0 7.9 
 
Kairouan 30.9 20.7 8.9 
 
Kelibia 28.6 19.0 8.6 
 
Medenine 27.9 19.0 8.2 
 
Monastir-Skanes 31.0 20.5 9.3 
 
Remada 29.0 18.9 8.2 
 
Sfax-El-Maou 30.9 20.7 9.6 
 




Tabarka 28.5 19.1 7.1 
 
Thala 30.0 16.7 6.0 
 
Tozeur 29.2 19.4 9.0 
 
Tunis-Carthage 29.4 19.2 7.8 
Western Sahara Dakhla 26.2 21.0 12.6 
Zimbabwe  Beitbridge 26.8 23.5 17.8 
 
Bulawayo-Ap 26.0 21.0 14.5 
 
Gweru 25.1 20.4 15.1 
 
Harare(Kutsaga) 25.5 22.2 17.4 
 
Karoi 27.2 20.6 12.9 
 
Masvingo 25.5 20.6 15.1 
 
Rusape 24.8 20.1 14.7 
Asia 
    Armenia Yerevan-Yerevan-Ara 31.1 15.6 8.5 
Azerbaijan Lankaran 27.1 15.2 4.6 
 
Zakatala 28.7 14.6 8.4 
Bahrain Bahrain-Intl-Ap 26.1 20.0 12.7 
Bangladesh Bogra 23.6 19.8 16.5 
 
Chittagong/Patenga 24.0 21.0 17.3 
 
Cox'S_Bazar 23.7 20.7 18.2 
 
Dhaka/Tejgaon_(Mil) 22.4 19.5 16.3 
 
Ishurdi 23.3 20.0 17.0 
 
Jessore_(Civ/Mil) 24.1 20.4 17.4 
 
Rangpur 23.5 19.5 16.4 
 
Sylhet Osmani 23.1 19.1 14.7 
China Aihui 28.2 11.2 4.5 
 
Akqi 25.9 11.7 7.3 
 
Alar 28.1 14.1 6.3 
 
Anda 27.3 11.2 8.6 
 
Andir 29.6 15.6 7.6 
 
Anqing 22.1 14.1 6.2 
 
Anyang 23.7 12.7 8.8 
 
Arxan 27.5 9.7 9.7 
 
Abag Qi Hot 27.7 11.2 5.7 
 
Aksu 28.6 13.1 9.2 
 
Altay 29.3 12.2 4.7 
 
Ankang/Xing'An 25.0 14.6 7.5 
 
Bachu 29.4 14.6 6.6 
 
Bailing-Miao 27.0 11.2 4.6 
 
Baingoin 19.6 6.3 5.9 
 
Baise 19.9 15.5 9.2 
 




Baoding 25.6 12.7 8.6 
 
Baoji 26.8 15.1 9.9 
 
Baoqing 28.0 11.2 8.8 
 
Baoshan 24.9 19.7 12.0 
 
Barkam 28.1 16.6 7.5 
 
Batang 29.2 18.0 5.6 
 
Bayanbulak 23.3 8.2 8.2 
 
Baytik-Shan 26.0 9.2 9.2 
 
Beihai 18.0 14.9 9.0 
 
Beijing 26.0 13.1 8.9 
 
Bengbu 23.4 14.1 5.6 
 
Benxi 24.6 11.7 7.9 
 
Bijie 23.7 14.6 7.3 
 
Boxian 22.9 12.7 9.0 
 
Bugt(Baoguotu) 26.2 12.2 6.5 
 
Bugt(Boketu) 26.6 10.2 5.4 
 
Baicheng 25.8 10.7 7.4 
 
Bairin Zuo Qi 25.1 10.7 6.7 
 
Bayan Mod 27.3 12.2 6.3 
 
Cangzhou 25.1 12.7 6.6 
 
Chang-Dao 23.1 11.7 6.0 
 
Changbai 27.2 11.2 9.3 
 
Changchun 24.5 11.2 7.4 
 
Changde 20.7 13.6 5.2 
 
Changling 25.4 11.2 7.4 
 
Changsha 21.3 13.7 5.9 
 
Changting 21.6 15.4 6.8 
 
Chaoyang 27.0 13.6 7.1 
 
Chengde 29.1 14.6 7.3 
 
Chenzhou 22.0 13.7 6.0 
 
Chifeng 27.4 12.2 5.6 
 
Chongqing 20.8 13.7 6.0 
 
Chuxiong 26.1 19.9 11.6 
 
Changning 20.7 11.7 4.6 
 
Chengdu 23.5 15.0 5.9 
 
Chengshantou 22.7 11.7 10.0 
 
Congwu 24.3 16.4 7.7 
 
Dachen-Dao 22.2 14.8 7.4 
 
Dali 25.4 18.6 9.9 
 
Danxian 22.3 18.9 14.2 
 
Daocheng 23.2 11.7 10.9 
 




Datong 27.2 12.2 7.3 
 
Dawu 26.9 15.1 6.7 
 
Daxian 19.3 11.7 7.2 
 
Dege 28.3 14.1 7.9 
 
Delingha 23.8 9.7 7.8 
 
Dengqen 24.8 11.7 9.2 
 
Deqen 24.3 12.2 4.4 
 
Dinghai 21.7 14.4 6.9 
 
Dingtao 22.9 12.7 10.0 
 
Dongfang 23.2 20.0 14.9 
 
Dongsheng 26.7 11.6 7.2 
 
Dongtai 22.5 13.7 8.5 
 
Dulan 23.0 8.3 8.3 
 
Dunhuang 29.4 14.6 5.3 
 
Dunhua 27.3 11.7 10.5 
 
Duolun 28.5 11.2 6.5 
 
Dushan 20.0 13.2 5.4 
 
Dalian/Dairen/Luda 26.1 12.2 9.3 
 
Dandong 24.5 12.2 5.1 
 
Daqaidam 27.3 11.2 10.0 
 
Dianbai 19.9 15.9 8.4 
 
Dingbian 25.5 12.2 4.5 
 
Dong Ujimqin Qi 27.8 10.7 4.7 
 
Dongcheng 21.5 12.2 7.7 
 
Donggang 24.1 10.2 4.4 
 
Duan 20.5 14.3 6.1 
 
Ejin-Qi 30.0 13.6 7.9 
 
Emei-Shan 17.7 7.8 7.8 
 
Enshi 20.5 12.2 7.7 
 
Erenhot 28.9 11.2 7.4 
 
Exi 20.5 9.2 7.6 
 
Fangxian 21.4 13.2 6.9 
 
Fengjie 21.2 12.2 7.1 
 
Fogang 18.7 14.7 7.7 
 
Fuding 21.4 15.4 6.7 
 
Fujin 24.4 10.2 9.3 
 
Fuyang 21.0 12.2 7.0 
 
Fuyun 28.2 11.7 10.1 
 
Fuzhou 22.6 15.8 7.2 
 
Fengning 24.5 11.6 8.0 
 
Fuyu 26.4 10.7 10.5 
 




Ganyu 21.6 12.2 5.8 
 
Ganzhou 22.4 14.7 6.7 
 
Gaoyao 20.0 16.2 9.1 
 
Garze 25.0 12.7 5.0 
 
Gengma 26.0 21.5 16.2 
 
Guaizihu 30.0 13.1 8.5 
 
Guangchang 21.6 15.2 5.4 
 
Guanghua 21.1 13.2 6.6 
 
Guangnan 21.4 15.1 5.3 
 
Guangzhou 19.0 15.6 10.5 
 
Guilin 20.9 14.3 5.9 
 
Guiping 19.1 15.6 8.5 
 
Gushi 23.2 13.1 7.2 
 
Ganyu 23.0 12.7 8.5 
 
Golmud 26.9 11.2 4.8 
 
Guiyang 22.4 13.6 7.5 
 
Guyuan 24.1 10.7 6.9 
 
Haikou 18.7 15.1 8.1 
 
Hailar 28.8 10.7 6.1 
 
Hails 27.4 10.2 10.2 
 
Hailun 27.0 11.2 9.7 
 
Haiyang-Dao 20.7 10.2 8.6 
 
Haiyang 21.4 11.2 6.0 
 
Haliut 28.2 11.6 5.5 
 
Hami 29.6 14.6 9.2 
 
Hangzhou 22.9 14.2 5.5 
 
Hanzhong 21.0 11.2 7.3 
 
Harbin 25.8 10.7 10.6 
 
Hechi 20.0 15.2 6.7 
 
Hefei 24.8 14.1 9.5 
 
Henan 23.4 8.7 8.7 
 
Hequ 28.3 14.1 7.1 
 
Heyuan 18.7 15.3 10.0 
 
Hezuo 25.6 11.2 11.2 
 
Hoboksar 27.0 10.7 4.4 
 
Hohhot 27.1 12.7 9.6 
 
Hotan 29.4 14.6 6.1 
 
Hua-Shan 20.5 8.7 8.3 
 
Huade 28.2 10.7 10.7 
 
Huadian 26.9 12.2 7.7 
 
Huailai 29.2 14.6 4.4 
 




Huang-Shan 25.9 12.2 7.4 
 
Huili 26.3 19.6 10.9 
 
Huimin 24.2 12.7 7.5 
 
Huize 24.8 16.8 5.8 
 
Hulin 26.1 11.2 9.2 
 
Huma 29.6 11.2 8.7 
 
Huoshan 22.0 13.6 9.3 
 
Haliut 28.4 11.7 6.0 
 
Hanzhong 22.3 12.2 7.8 
 
Hong Kong 20.8 15.6 8.7 
 
Hongjia 22.5 13.7 5.0 
 
Hongyuan 20.8 8.7 8.4 
 
Houma 23.7 12.2 7.1 
 
Jartai 28.6 13.6 9.4 
 
Jarud-Qi 27.5 11.7 6.5 
 
Jian(Jiangxi) 21.3 14.6 7.4 
 
Jian(Jilin) 26.9 13.6 4.9 
 
Jiangcheng 22.1 17.0 11.6 
 
Jiangling 21.5 13.6 9.1 
 
Jiexiu 26.6 14.1 7.6 
 
Jinan 23.1 12.7 8.9 
 
Jingdezhen 21.1 14.4 6.9 
 
Jinghe 28.5 13.2 8.1 
 
Jinghong 22.8 18.0 14.0 
 
Jining 28.3 12.2 5.7 
 
Jinzhou 25.7 12.2 5.0 
 
Jiulong 23.8 14.1 7.6 
 
Jiuxian-Shan 25.5 16.4 4.8 
 
Jixi 28.2 11.2 7.2 
 
Jiamusi 22.8 9.2 8.6 
 
Jianou 20.9 14.8 5.8 
 
Jingdezhen 20.2 13.1 5.7 
 
Jishou 17.9 9.2 7.6 
 
Jiuquan 28.0 13.6 5.7 
 
Jurh 29.1 11.2 7.2 
 
Juxian 23.1 12.7 8.3 
 
Kaba-He 28.4 11.7 9.9 
 
Kangding 23.5 12.2 5.6 
 
Karamay 29.1 13.1 7.4 
 
Kashi 28.8 14.1 5.8 
 
Keshan 27.2 11.7 10.9 
 




Kuandian 24.4 10.7 8.0 
 
Kunming 24.6 18.6 9.6 
 
Kuqa 28.2 14.1 5.3 
 
Kailu 26.1 10.2 6.7 
 
Lancang 26.7 21.5 15.8 
 
Langzhong 20.9 12.2 5.4 
 
Lanzhou 25.6 14.1 8.1 
 
Lenghu 24.3 8.8 8.8 
 
Leting 24.9 12.7 5.9 
 
Lhasa 27.2 14.1 5.3 
 
Lhunze 22.0 11.2 8.8 
 
Liangping 19.9 11.2 5.2 
 
Lianping 20.2 15.7 8.4 
 
Lianxian 20.1 14.8 6.6 
 
Lijing 24.0 16.9 6.2 
 
Lincang 26.4 20.7 14.3 
 
Lindong 29.1 12.2 7.7 
 
Lingling 22.5 14.5 7.6 
 
Lingxian 23.5 12.7 6.8 
 
Linhai 22.9 14.7 6.5 
 
Linhe 29.2 14.1 5.0 
 
Linjiang 28.1 13.2 9.5 
 
Linxi 28.8 12.2 4.5 
 
Linyi 23.0 12.2 5.2 
 
Lishi 28.4 14.6 5.9 
 
Lishui 20.9 14.6 7.7 
 
Litang 22.8 11.2 4.8 
 
Liuzhou 21.0 15.6 7.6 
 
Liyang 22.5 14.1 9.2 
 
Longkou 24.5 12.7 5.8 
 
Longzhou 18.2 14.7 8.0 
 
Lu-Shan 23.1 13.1 5.5 
 
Luodian 20.1 14.4 5.8 
 
Lushi 22.4 12.2 4.4 
 
Lusi 23.6 13.6 7.9 
 
Luxi 24.8 18.4 9.7 
 
Luzhou 20.5 13.2 4.8 
 
Laohekou 21.8 11.7 9.2 
 
Leshan 18.1 9.7 7.0 
 
Lijiang 22.5 15.5 9.3 
 
Lingshan 20.8 15.1 6.0 
 




Macheng 23.0 14.6 5.9 
 
Madoi 18.6 5.3 5.3 
 
Mandal 27.4 10.2 10.2 
 
Mangnai 23.5 8.8 4.4 
 
Mazong-Shan 28.3 10.2 4.9 
 
Meixian 20.7 16.5 10.0 
 
Mengjin 24.2 12.2 4.8 
 
Mengla 22.9 17.8 13.8 
 
Mengshan 19.6 15.1 7.2 
 
Mianyang 21.5 11.7 6.3 
 
Minqin 28.6 13.2 8.7 
 
Mohe 28.6 10.2 5.3 
 
Mudanjiang 27.1 11.7 10.0 
 
Manzhouli 26.5 9.7 5.7 
 
Mengzi 22.9 18.0 12.3 
 
Minfeng 27.9 13.6 11.8 
 
Minhe 24.2 11.2 4.5 
 
Minxian 23.1 10.2 6.7 
 
Miyun 23.3 11.2 8.4 
 
Nagqu 21.2 7.3 7.3 
 
Nanchang 21.8 14.4 7.9 
 
Nanchong 20.4 11.2 7.5 
 
Nanjing 24.3 13.2 7.6 
 
Nanning 20.3 16.0 8.8 
 
Nanping 21.6 16.1 8.8 
 
Nanyang 22.1 12.2 7.0 
 
Nanyue 25.0 14.6 7.4 
 
Napo 19.5 14.6 7.6 
 
Naran-Bulag 26.6 10.2 5.3 
 
Neijiang 19.8 11.7 3.7 
 
Nenjiang 28.5 10.7 6.3 
 
Nyingchi 24.7 14.6 8.8 
 
Nancheng 23.8 16.1 5.2 
 
Nangqen 22.5 10.2 8.3 
 
Nanxian 20.2 11.2 5.4 
 
Nanxiong 20.7 13.0 5.6 
 
Otog-Qi 26.5 11.7 6.1 
 
Pagri 17.6 7.3 7.3 
 
Pingliang 27.5 13.6 4.5 
 
Pingtan 22.8 15.6 7.8 
 
Pingwu 20.5 11.2 7.8 
 




Pucheng 21.8 14.7 5.6 
 
Qamdo 27.2 14.6 9.2 
 
Qian-Gorlos 25.4 11.2 5.7 
 
Qingdao 20.8 11.7 4.6 
 
Qinglong 27.3 13.2 6.3 
 
Qingyuan 25.6 11.7 8.5 
 
Qionghai 21.4 18.2 12.9 
 
Qiqihar 25.5 10.7 10.7 
 
Qitai 28.2 12.2 5.2 
 
Qumarleb 21.6 7.2 7.2 
 
Quxian 21.8 14.6 7.5 
 
Huaiyang-Qingjiang 23.1 13.6 6.3 
 
Qinzhou 20.3 15.3 6.5 
 
Rizhao 20.7 11.2 5.7 
 
Rongjiang 19.9 14.5 6.1 
 
Ruili 26.2 20.8 16.2 
 
Ruoergai 23.7 9.2 5.5 
 
Ruoqiang 28.1 14.1 4.6 
 
Raoyang 25.3 13.1 5.3 
 
Sangzhi 20.3 12.7 8.7 
 
Sanhu-Dao 22.3 19.3 15.7 
 
Sansui 20.9 12.2 8.3 
 
Sertar 22.8 9.7 6.2 
 
Shache 28.9 14.6 6.0 
 
Shangchuan-Dao 17.7 14.6 8.8 
 
Shanghai-Hongqiao 23.9 14.2 7.7 
 
Shanghai 22.1 14.5 5.7 
 
Shangzhi 27.4 11.2 6.8 
 
Shaoguan 19.9 15.6 6.9 
 
Shaowu 21.6 15.1 6.1 
 
Shaoyang 22.4 13.7 5.5 
 
Shengsi 23.2 15.0 7.1 
 
Shengxian 22.4 14.2 4.9 
 
Shenyang 26.6 11.2 7.8 
 
Sheyang 20.4 11.7 7.6 
 
Shijiazhuang 24.8 12.7 8.6 
 
Shipu 23.5 14.7 6.6 
 
Shiquanhe 24.2 8.2 8.2 
 
Shisanjianfang 29.2 13.2 7.7 
 
Simao 25.3 18.0 13.1 
 
Sinan 21.1 13.2 5.8 
 




Sogxian 24.5 10.2 5.9 
 
Songpan 26.7 13.6 9.2 
 
Suifenhe 26.5 11.2 8.7 
 
Sunwu 27.8 11.2 7.1 
 
Shanghang 21.4 14.1 6.7 
 
Shangqiu 23.3 13.2 6.6 
 
Shantou 20.4 16.1 9.6 
 
Shanwei 21.4 16.1 8.8 
 
Shenzhen 22.2 18.2 12.4 
 
Shimen 20.5 10.2 7.6 
 
Shouxian 22.4 12.7 6.5 
 
Solon 26.1 10.2 5.0 
 
Suichuan 21.8 13.2 7.6 
 
Suide 28.0 14.1 12.6 
 
Tacheng 30.3 13.1 7.2 
 
Tai-Shan 22.9 9.2 4.5 
 
Tailai 27.8 11.7 11.7 
 
Taiyuan 26.5 13.1 4.4 
 
Tangshan 25.2 12.7 6.3 
 
Tengchong 24.5 18.8 11.9 
 
Tianjin 25.4 13.1 9.0 
 
Tianmu-Shan 24.4 12.2 9.5 
 
Tianshui 26.2 14.6 8.7 
 
Tikanlik 28.8 15.1 4.9 
 
Tingri 23.8 11.2 9.7 
 
Tongdao 22.8 13.9 7.4 
 
Tongde 24.3 8.8 8.8 
 
Tonghe 27.4 11.2 9.5 
 
Tongliao 27.5 12.2 5.0 
 
Tulihe 27.1 9.7 9.7 
 
Tuotuohe 18.4 5.8 4.7 
 
Turpan 28.0 15.1 8.1 
 
Tongzi 18.7 9.2 4.7 
 
Tunxi 20.4 12.7 8.5 
 
Uliastai 28.1 10.7 4.9 
 
Urumqi 28.4 11.7 9.2 
 
Wanyuan 25.3 14.6 7.9 
 
Weichang 28.7 13.1 8.2 
 
Weifang 23.8 12.7 5.9 
 
Weining 22.1 12.9 7.5 
 
Wenzhou 21.0 15.3 6.9 
 




Wudu 26.7 16.1 4.5 
 
Wugang 21.0 13.2 5.4 
 
Wuhu 22.9 13.6 9.3 
 
Wushaoling 21.2 6.3 5.6 
 
Wutai-Shan 23.8 6.7 5.4 
 
Wuyishan 22.9 15.1 5.8 
 
Wuzhou 19.7 15.8 8.6 
 
Wuhan/Nanhu 23.9 15.6 7.7 
 
Wusu 28.7 12.7 5.7 
 
Xainza 21.3 7.3 7.3 
 
Xi-Ujimqin-Qi 28.3 11.2 6.5 
 
Xiamen 22.4 17.0 9.7 
 
Xian 23.1 12.7 8.3 
 
Xiaoergou 28.5 12.2 4.5 
 
Xichang 27.2 19.9 10.9 
 
Xigaze 27.0 14.1 13.3 
 
Xihua 22.9 12.7 6.3 
 
Xilin-Hot 27.8 10.7 6.1 
 
Xin-Barag-Youqi 27.0 10.7 7.6 
 
Xingren 23.5 17.0 6.1 
 
Xingtai 25.3 14.6 7.0 
 
Xining 28.6 13.6 4.9 
 
Xinxian 23.8 12.7 5.0 
 
Xinyang 22.9 14.1 5.1 
 
Xinyi 19.2 15.8 10.2 
 
Xisha-Dao 22.2 19.2 15.6 
 
Xiushui 20.5 13.2 8.3 
 
Xunwu 20.3 15.7 7.1 
 
Xuzhou 23.1 12.7 6.3 
 
Xi Ujimqin Qi 28.5 11.2 6.7 
 
Xifengzhen 25.0 12.2 9.0 
 
Xingcheng 25.0 12.7 9.6 
 
Xinghai 18.3 6.8 6.8 
 
Xingyi 20.7 12.2 7.2 
 
Xinmin 24.1 11.2 7.7 
 
Yaan 19.3 10.7 6.4 
 
Yanan 27.3 13.1 4.8 
 
Yanchi 27.4 13.1 10.2 
 
Yangcheng 24.0 12.7 4.4 
 
Yangjiang 17.7 14.7 8.4 
 
Yanji 26.8 12.2 8.7 
 




Yaxian 21.3 19.1 15.7 
 
Yibin 19.6 11.7 6.5 
 
Yichang 21.0 13.6 8.9 
 
Yichun(Heilongj) 28.5 11.7 11.7 
 
Yichun(Jiangxi) 20.9 13.7 6.8 
 
Yinchuan 27.5 13.6 6.1 
 
Yining 29.0 14.1 9.2 
 
Yiwu 25.7 9.7 4.6 
 
Yiyuan 25.7 13.1 7.4 
 
Yongan 22.1 16.1 7.9 
 
Youyang 20.1 11.7 6.3 
 
Yuanjiang 24.0 18.6 13.1 
 
Yuanling 21.5 13.1 5.3 
 
Yuanmou 25.6 19.3 12.9 
 
Yuanping 26.1 12.7 9.4 
 
Yueyang 22.3 14.2 5.0 
 
Yulin 27.2 13.6 10.5 
 
Yumenzhen 28.9 13.1 7.9 
 
Yuncheng 24.1 12.7 5.8 
 
Yushe 29.5 15.1 8.4 
 
Yushu 27.4 12.2 5.8 
 
Yuxian 29.3 14.1 5.3 
 
Yanqi 27.6 13.6 4.7 
 
Yichun 20.3 11.3 5.1 
 
Yingkou 24.4 12.2 4.5 
 
Yunxi 22.4 12.7 8.2 
 
Yushan 20.8 12.9 6.5 
 
Yuzhong 24.2 11.2 7.3 
 
Zadoi 23.8 9.2 9.2 
 
Zaoyang 21.0 12.7 8.6 
 
Zhang-Ping 21.4 16.6 8.8 
 
Zhangjiakou 28.5 13.6 10.1 
 
Zhangwu 26.8 12.7 9.0 
 
Zhangye 28.1 13.6 9.4 
 
Zhanjiang 18.0 14.7 7.0 
 
Zhanyi 24.9 17.8 6.2 
 
Zhaotong 24.9 15.1 5.8 
 
Zhengzhou 24.0 13.1 4.4 
 
Zhijiang 20.5 13.2 9.2 
 
Zhongning 27.9 13.2 9.8 
 
Zhongxiang 21.6 14.1 5.1 
 




Zunyi 20.9 12.2 7.1 
 
Zhangbei 26.9 10.2 6.5 
 
Zhaozhou 24.6 10.7 7.6 
 
Zhengcheng 19.0 14.3 8.4 
 
Zhuzhou 22.3 11.7 6.2 
India Agartala 23.4 19.6 16.1 
 
Ahmadabad 28.3 22.5 18.1 
 
Akola 27.8 22.6 19.2 
 
Allahabad 25.0 19.5 13.4 
 
Amritsar 27.6 20.6 12.7 
 
Aurangabad 30.9 24.4 17.8 
 
Balasore 23.7 20.3 17.6 
 
Bangalore 26.2 22.2 18.6 
 
Belgaum-Sambra 27.3 22.9 19.0 
 
Bhubaneswar 25.5 21.5 18.0 
 
Bhuj-Rudramata 24.8 20.5 14.3 
 
Bombay-Santacruz 25.7 21.8 18.6 
 
Barmer 28.0 21.9 15.4 
 
Bhagalpur 22.7 18.1 13.3 
 
Bhopal 30.1 23.1 16.1 
 
Bikaner 26.5 20.6 13.0 
 
Calcutta-Dum-Dum 23.1 19.7 17.0 
 
Chitradurga 26.8 22.9 19.1 
 
Cochin-Willingdon 21.6 19.5 17.0 
 
Coimbatore-Peelamed 25.9 22.9 18.5 
 
Cuddalore 22.4 20.4 16.4 
 
Cwc-Vishakhapatnam 24.2 20.9 17.7 
 
Chennai 24.7 21.5 16.8 
 
Dehradun 24.4 17.6 9.2 
 
Dibrugarh 22.1 17.6 11.0 
 
Gadag 26.2 22.7 19.6 
 
Gauhati 22.8 17.3 13.4 
 
Gwalior 23.9 20.1 15.0 
 
Goa/Panjim 24.8 22.0 18.1 
 
Gorakhpur 22.5 16.3 11.1 
 
Guwahati 22.9 17.6 11.5 
 
Hissar 24.4 19.2 13.3 
 
Hyderabad-Ap 28.5 23.0 19.1 
 
Indore 32.3 23.9 17.6 
 
Imphal 23.7 19.0 13.5 
 
Jabalpur 25.6 21.3 17.2 
 




Jaipur-Sanganer 29.6 22.6 16.1 
 
Jaisalmer 27.1 22.0 13.5 
 
Jamnagar 27.7 22.9 17.7 
 
Jodhpur 28.8 22.8 14.4 
 
Jorhat 22.6 18.5 11.8 
 
Kakinada 22.6 20.1 16.7 
 
Kota-Aerodrome 29.5 22.9 17.7 
 
Kozhikode 21.4 19.8 17.0 
 
Kolkata 21.7 17.4 14.1 
 
Kurnool 24.3 22.0 17.2 
 
Lucknow-Amausi 26.3 20.6 14.4 
 
Machilipatnam 23.7 21.0 18.0 
 
Madras-Minambakkam 24.8 21.8 17.8 
 
Mangalore-Bajpe 24.5 21.3 17.2 
 
Minicoy 22.6 19.5 16.1 
 
Mumbai 24.1 20.6 17.4 
 
Nagpur-Sonegaon 28.8 22.5 18.2 
 
Nellore 23.1 20.6 17.2 
 
New Delhi 27.9 20.8 13.9 
 
Patiala 25.1 17.8 11.1 
 
Patna 24.9 18.8 14.0 
 
Pbo-Anantapur 25.3 22.7 19.6 
 
Poona 26.5 21.6 18.0 
 
Panjim 21.5 19.5 16.7 
 
Pune 25.7 21.0 16.8 
 
Rajkot 30.0 23.7 18.9 
 
Ratnagiri 23.2 20.1 16.7 
 
Raipur 24.7 20.1 15.5 
 
Ramagundam 20.1 17.9 15.6 
 
Ranchi 27.8 21.4 14.9 
 
Raxaul 25.1 19.0 11.4 
 
Sholapur 24.0 21.7 19.2 
 
Srinagar 25.2 15.1 7.9 
 
Surat 24.3 21.6 19.0 
 
Saharanpur 26.7 19.5 11.1 
 
Shillong 22.8 16.5 7.4 
 
Sundernagar 21.0 15.7 7.2 
 
Thiruvananthapuram 22.4 19.6 16.6 
 
Tiruchchirapalli 26.0 23.2 18.0 
 
Tezpur 22.9 17.2 12.2 
 
Trivandrum 29.1 24.9 19.4 
 




Visakhapatnam 23.5 20.2 14.0 
Indonesia Balikpapan-Sepingga 22.6 19.6 15.5 
 
Banda-Aceh-Blang-Bi 24.2 21.1 17.7 
 
Banjarmasin-Syamsud 24.5 20.5 17.4 
 
Banyuwangi 22.2 19.5 16.4 
 
Cilacap 22.6 20.7 18.2 
 
Denpasar-Ngurah-Rai 23.7 21.8 18.6 
 
Gorontalo-Jalaluddi 25.9 21.1 17.4 
 
Jakarta-Soekarno-Ha 24.2 22.0 18.8 
 
Kalianget(Madura-I) 25.2 21.5 16.5 
 
Lhokseumawe-Malikus 22.9 20.0 15.8 
 
Mataram-Selaparang 24.1 21.5 17.9 
 
Medan-Polonia 21.4 20.3 18.4 
 
Menado-Sam-Ratulan 25.9 21.2 16.9 
 
Padang-Tabing 20.9 19.6 17.2 
 
Palembang-St-M-Ba 22.1 19.6 15.5 
 
Palu-Mutiara 25.0 23.1 20.4 
 
Pekan-Baru-Simpangt 21.3 19.3 16.0 
 
Rengat-Japura 20.2 18.9 17.0 
 
Sangkapura(Bawean) 21.8 19.1 15.3 
 
Saumlaki-Olilit 22.5 19.5 15.8 
 
Semarang-Ahmad-Yani 23.2 20.3 17.3 
 
Sibolga-Pinangsori 19.1 17.8 15.8 
 
Singkep-Dabo 20.8 18.5 16.3 
 
Sumbawa-Besar-Brang 24.2 21.3 17.7 
 
Surabaya-Juanda 25.6 23.1 19.7 
 
Tegal 22.3 19.7 16.0 
 
Ujung-Pandang-Hasan 23.5 20.3 17.4 
 
Waingapu-Mau-Hau 24.9 21.8 18.1 
Iran Abadan 28.3 20.1 9.0 
 
Ahwaz 31.0 22.4 10.1 
 
Anzali 25.8 16.1 5.0 
 
Arak 30.1 17.1 7.1 
 
Babulsar 25.9 17.1 6.2 
 
Birjand 31.8 19.5 8.4 
 
Bandar Abass 26.1 21.1 14.2 
 
Esfahan 27.8 16.6 5.9 
 
Kashan 27.4 17.8 10.1 
 
Kermanshah 31.3 18.0 5.9 
 
Kerman 31.0 19.7 5.3 
 
Khoy 31.1 17.1 11.6 
 




Orumieh 30.9 16.1 9.0 
 
Ramsar 25.4 16.4 6.2 
 
Sabzevar 31.5 18.1 3.5 
 
Shahrud 30.9 17.6 6.5 
 
Shiraz 31.2 20.9 7.2 
 
Tabriz 31.4 15.1 4.7 
 
Torbat-Heydarieh 31.8 17.5 4.4 
 
Tehran Mehrabad 34.2 20.5 9.0 
 
Yazd 32.7 20.0 7.0 
 
Zahedan 33.1 21.5 5.8 
 
Zanjan 33.1 16.6 9.0 
Israel Beer-Sheva 31.8 22.1 10.1 
 
Eilat 29.4 22.4 12.4 
 
Haifa 28.8 20.4 10.2 
 
Jerusalem-Atarot Ap 33.0 21.5 8.3 
 
Ovda 29.2 20.2 9.1 
 
Sde-Dov(Tel-Aviv) 28.2 20.4 10.8 
 
Tel Aviv-Bet Dagan 30.8 21.2 9.5 
Japan Abashiri 23.3 9.7 6.2 
 
Aikawa 21.6 11.7 5.1 
 
Akita 21.4 10.7 9.3 
 
Aomori 22.3 10.7 8.9 
 
Asahikawa 25.8 11.2 7.5 
 
Choshi 21.4 13.9 6.7 
 
Fukue 21.1 14.0 7.1 
 
Fukuoka 22.0 14.5 6.3 
 
Futenma 22.2 15.4 9.4 
 
Hachijojima-Ap 20.3 14.6 6.6 
 
Hachijojima 21.9 14.9 6.9 
 
Hachinohe 20.7 10.7 9.0 
 
Hakodate 23.4 11.2 9.4 
 
Hamada 21.1 13.2 6.8 
 
Hiroshima 22.5 14.4 5.6 
 
Ishigakijima 23.5 17.6 10.1 
 
Iwakuni 20.9 12.7 4.9 
 
Izuhara 21.0 13.8 6.2 
 
Kagoshima 21.7 15.8 7.0 
 
Kanazawa 21.6 12.7 6.0 
 
Kofu 23.8 14.6 9.3 
 
Kumamoto 23.2 14.9 6.6 
 
Kushiro 23.0 10.2 8.5 
 




Maizuru 22.2 12.7 6.2 
 
Matsue 22.6 13.2 6.1 
 
Matsumoto 24.0 13.2 6.3 
 
Matsuyama 22.3 14.2 8.1 
 
Minamidaitojima 22.5 17.6 10.9 
 
Miyakojima 23.3 17.6 11.1 
 
Miyako 22.6 11.2 9.5 
 
Miyazaki 21.8 15.6 6.1 
 
Morioka 23.6 11.7 9.5 
 
Murotomisaki 23.7 15.3 7.6 
 
Miho (Civ/Jasdf) 23.1 12.7 3.4 
 
Nagasaki 22.2 14.3 6.4 
 
Nagoya 22.0 13.7 7.3 
 
Naha 22.7 17.4 11.1 
 
Naze 22.2 15.6 8.9 
 
Nemuro 23.1 10.2 7.7 
 
Niigata 22.3 11.7 9.1 
 
Oita 22.3 14.9 6.9 
 
Omaezaki 22.3 14.4 7.1 
 
Onahama 20.9 12.2 6.3 
 
Osaka 22.6 14.1 8.4 
 
Oshima 22.2 14.8 6.2 
 
Owase 20.7 13.7 5.3 
 
Rumoi 24.0 10.2 7.4 
 
Saigo 21.3 12.7 6.9 
 
Sakata 21.2 11.2 8.9 
 
Sapporo 24.4 11.2 8.7 
 
Sendai 20.7 11.2 6.6 
 
Shimizu 21.1 15.1 6.5 
 
Shimonoseki 22.9 14.1 6.0 
 
Shionomisaki 22.4 15.2 5.6 
 
Suttsu 23.5 10.7 8.0 
 
Takada 21.3 11.7 4.6 
 
Takamatsu 22.8 14.1 6.5 
 
Tanegashima 22.3 15.6 7.9 
 
Tokyo 21.7 13.7 5.7 
 
Tottori 22.4 13.2 7.5 
 
Tosashimizu 23.3 16.1 7.4 
 
Urakawa 22.6 10.7 8.8 
 
Wajima 22.2 12.2 6.6 
 
Wakamatsu 24.2 12.7 9.6 
 




Yokosuka 20.6 13.4 5.4 
Jordan Amman-Ap 33.0 21.6 8.5 
 
Amman-Queen-Alia-Ap 33.8 22.0 7.9 
 
Aqaba-Ap 28.6 21.0 10.5 
 
Ghor-Safi 25.0 17.2 9.5 
 
H-4-Irwaished 28.1 18.7 6.3 
 
H-5-Safawi 29.5 19.3 7.5 
 
Irbed 30.1 20.5 8.9 
 
Maan 32.4 22.0 9.2 
 
Mafraq 32.5 21.7 8.4 
Kazakhstan Akkol 28.1 10.7 8.6 
 
Akkuduk 30.6 15.1 5.0 
 
Aktobe 29.8 11.7 9.7 
 
Almaty 28.7 12.7 7.6 
 
Aralskoe-More 30.6 13.1 6.9 
 
Astana 27.2 10.2 7.1 
 
Atbasar 27.1 10.2 4.7 
 
Atyrau 29.0 12.7 7.2 
 
Balhash 29.6 12.2 5.4 
 
Balkasino 27.6 9.7 9.5 
 
Berlik 28.8 11.2 8.6 
 
Blacoveschenka 27.0 9.7 5.8 
 
Bolshe-Narymskoe 27.8 11.2 8.4 
 
Cardara 29.6 15.6 9.7 
 
Dzhambejty 29.7 11.7 9.1 
 
Dzhusaly 32.8 14.1 7.7 
 
Esil 29.4 11.2 8.5 
 
Fort-Shevchenko 29.2 13.6 6.6 
 
Irtyshsk 29.7 11.2 7.7 
 
Karaganda 28.4 10.7 6.6 
 
Kazalinsk 29.7 14.1 8.6 
 
Kokpekty 29.7 11.7 8.1 
 
Kokshetay 27.2 9.7 9.7 
 
Kustanai 27.3 10.2 7.3 
 
Kyzylorda 31.4 14.6 8.8 
 
Kzylzar 30.3 12.7 11.6 
 
Leninogorsk 28.1 11.2 7.6 
 
Mugodzarskaja 29.5 11.7 8.7 
 
Novyj-Ushtogan 29.2 12.7 11.5 
 
Pavlodar 28.1 10.2 10.2 
 
Petropavlovsk 26.4 9.7 6.8 
 




Sam 30.0 14.1 8.2 
 
Semijarka 27.3 10.7 6.9 
 
Semipalatinsk 28.7 11.2 6.8 
 
Sucinsk 26.3 9.7 4.6 
 
Taipak 29.3 13.1 6.7 
 
Temir 31.2 12.2 9.8 
 
Torgai 29.9 11.7 9.3 
 
Turkestan 31.3 16.1 9.1 
 
Uil 29.4 11.7 9.8 
 
Uralsk 29.0 11.7 9.1 
 
Urdzhar 30.1 13.2 6.1 
 
Uricky 29.2 10.7 7.3 
 
Zhaltyr 29.2 11.2 7.6 
 
Zhambyl 31.8 14.6 9.1 
 
Zharkent 29.0 13.6 4.4 
 
Zharyk 29.6 11.7 11.5 
 
Zhezkazgan 29.4 12.6 5.0 
 
Zlikha 32.3 14.6 8.7 
North Korea Anju 23.9 10.7 9.1 
 
Changjin 24.9 11.2 6.6 
 
Changjon 22.5 11.7 5.7 
 
Chongjin 23.9 12.7 4.5 
 
Chunggang 26.4 12.7 6.6 
 
Hamheung 23.7 11.7 4.7 
 
Huichon 26.6 13.6 6.5 
 
Hyesan 27.0 12.7 10.8 
 
Haeju 20.4 10.7 9.4 
 
Kaesong 22.9 11.2 5.6 
 
Kanggye 26.1 12.7 4.7 
 
Kimchaek 19.8 10.7 4.9 
 
Kusong 22.2 10.2 8.3 
 
Nampo 21.0 9.7 4.4 
 
Pungsan 26.0 11.7 7.5 
 
Pyonggang 22.3 10.2 10.2 
 
Pyongyang 21.0 9.7 9.0 
 
Ryongyon 21.8 10.7 9.1 
 
Samjiyon 25.0 10.7 8.8 
 
Sariwon 22.7 11.2 4.5 
 
Senbong 23.1 11.7 9.8 
 
Singye 20.5 10.2 4.9 
 
Sinpo 23.2 12.7 4.8 
 




Supung 22.8 10.2 7.9 
 
Wonsan 20.5 9.7 8.4 
 
Yangdok 27.3 13.6 4.4 
South Korea Andong 25.7 13.1 8.7 
 
Busan 23.4 13.6 6.6 
 
Cheongju 25.4 13.6 5.3 
 
Cheorwon 25.3 12.7 5.5 
 
Chuncheon 25.0 12.7 5.6 
 
Chupungnyeong 24.7 12.7 8.8 
 
Daegu 23.4 13.2 6.7 
 
Daegwallyeong 25.4 11.7 8.9 
 
Daejeon 25.7 13.1 7.0 
 
Donghae-Radar 21.7 12.2 9.3 
 
Gangneung 26.0 14.1 7.6 
 
Gunsan 23.6 13.6 8.4 
 
Gwangju 24.7 13.6 6.9 
 
Incheon 23.1 11.7 6.6 
 
Jeju 23.0 14.6 6.9 
 
Jeonju 25.2 14.1 7.2 
 
Jinju 23.8 13.2 10.4 
 
Kangnung 20.5 11.2 4.6 
 
Kwangju 24.0 13.1 7.0 
 
Masan 22.8 13.1 7.6 
 
Mokpo 23.9 14.1 8.9 
 
Pohang 24.8 14.1 8.7 
 
Seogwipo 22.3 14.8 7.0 
 
Seosan 23.7 13.1 8.5 
 
Seoul 24.6 12.7 7.6 
 
Sokcho 22.3 11.7 10.7 
 
Suwon 23.0 12.7 4.7 
 
Tongyeong 22.0 12.8 7.8 
 
Uljin 23.1 13.2 5.0 
 
Ulleungdo 22.6 12.7 5.3 
 
Ulsan 24.0 14.1 7.9 
 
Wando 23.1 13.7 7.0 
 
Wonju 26.6 12.7 7.1 
 
Yeongwol 27.4 13.1 7.7 
 
Yeosu 21.0 12.2 8.4 
Kuwait Kisr Coastal Weather Station 28.9 22.0 11.8 
 
Kuwait Intl Airport 29.9 22.6 12.0 
Kyrgyzstan Bishkek 29.4 14.1 4.5 
 




Naryn 30.8 13.1 6.8 
 
Talas 31.9 14.6 8.7 
 
Tian-Shan 18.1 4.8 4.8 
 
Tokmak 28.6 14.1 5.0 
Lebanon Beyrouth-Ap 28.5 19.6 9.3 
Macao Macau 23.0 16.1 7.7 
 
Taipa-Grande 17.9 14.4 8.1 
Malaysia Bintulu 22.0 19.5 16.5 
 
Eorge Town 22.8 20.3 18.1 
 
Kota-Bharu 22.5 20.0 15.4 
 
Kota-Kinabalu 22.8 20.3 18.0 
 
Kuala-Lumpur-Subang 22.9 20.7 18.5 
 
Kuantan 22.0 19.4 17.1 
 
Kuching 21.2 19.4 15.5 
 
Labuan 20.3 19.1 15.3 
 
Malacca 23.4 20.4 18.0 
 
Miri 21.6 20.2 17.6 
 
Penang-Bayan-Lepas 22.5 20.0 17.4 
 
Sandakan 22.5 19.7 16.5 
 
Sibu 21.5 20.0 17.4 
 
Sitiawan 22.0 19.3 16.3 
 
Tawau 22.0 19.9 16.8 
Mongolia Altai 25.2 8.3 8.3 
 
Arvaiheer 24.8 8.7 5.1 
 
Baitag 28.7 12.7 4.5 
 
Baruun-Urt 27.6 10.7 5.1 
 
Baruunharaa 28.5 10.7 10.7 
 
Baruunturuun 27.8 10.7 6.6 
 
Bayan-Ovoo 29.0 10.7 10.7 
 
Bayanbulag 25.2 9.2 9.2 
 
Bayandelger 27.2 10.2 5.7 
 
Bayanhongor 26.0 9.7 5.1 
 
Bulgan 26.7 10.2 4.5 
 
Choibalsan 26.8 9.7 9.7 
 
Choir 27.1 9.2 9.2 
 
Dalanzadgad 27.1 11.2 5.5 
 
Dashbalbar 28.5 10.2 10.2 
 
Erdenemandal 27.4 9.7 6.3 
 
Galuut 29.5 10.7 10.7 
 
Hatgal 26.3 8.3 7.9 
 
Hovd 27.1 11.1 6.0 
 




Hutag 28.8 11.7 8.2 
 
Khalkh-Gol 28.8 11.2 8.2 
 
Maanti 26.1 9.2 5.1 
 
Mandalgobi 26.7 9.7 6.4 
 
Matad 26.7 9.7 9.7 
 
Muren 28.9 10.7 6.2 
 
Omno-Gobi 26.6 9.7 9.7 
 
Rinchinlhumbe 29.2 10.2 10.2 
 
Saikhan-Ovoo 28.8 11.7 9.4 
 
Sainshand 28.1 10.7 10.7 
 
Tarialan 27.2 9.7 9.7 
 
Tosontsengel 28.8 10.2 10.2 
 
Tsetserleg 26.5 10.2 4.5 
 
Tsogt-Ovoo 28.9 11.7 9.3 
 
Ulaanbaatar 27.1 9.2 9.2 
 
Ulaangom 26.2 9.7 4.4 
 
Ulgi 24.8 9.7 5.4 
 
Uliastai 28.5 11.2 6.2 
 
Underkhaan 28.5 9.7 9.7 
 
Zamyn-Uud 28.5 12.7 7.6 
Myanmar Yangon 23.7 19.4 16.0 
Nepal Kathmandu_Intl_Arpt 27.9 20.9 11.6 
 
Surkhet 27.8 20.9 13.1 
Oman Khasab 25.5 19.5 13.1 
 
Masirah 25.2 21.7 16.7 
 
Salalah 23.4 19.5 15.6 
 
Seeb-Intl-Ap 25.4 20.3 14.5 
 
Sohar-Majis 24.1 19.5 13.1 
 
Sur 26.1 21.7 16.1 
 
Thumrait 27.2 23.1 16.8 
Pakistan Islamabad-Ap 30.1 19.5 7.5 
 
Karachi 25.9 21.1 14.0 
Qatar Doha-Intl-Ap 27.2 20.8 13.6 
Saudi Arabia Abha 29.2 23.5 13.8 
 
Al-Ahsa 27.5 21.3 11.8 
 
Al-Baha 26.2 20.9 13.2 
 
Al-Jouf 29.4 19.9 8.4 
 
Al-Madinah 28.8 21.8 13.0 
 
Al-Qaisumah 29.1 20.5 9.2 
 
Al-Taif 27.4 21.6 13.6 
 
Al-Wejh 27.3 21.3 14.2 
 




Bisha 27.5 22.2 15.0 
 
Dhahran 28.1 20.9 11.8 
 
Gassim 29.0 20.9 11.0 
 
Gizan 23.5 21.0 18.2 
 
Guriat 30.3 19.6 7.0 
 
Hail 28.7 20.2 9.1 
 
Jeddah(King-Abdul) 26.8 21.9 16.2 
 
Khamis-Mushait 29.3 24.1 16.4 
 
King-Khaled-Intl-Ap 28.6 21.0 10.3 
 
Makkah 24.9 21.0 14.9 
 
Najran 27.0 22.3 15.8 
 
Rafha 29.2 20.0 8.6 
 
Riyadh 31.3 23.7 13.1 
 
Sharorah 27.7 23.0 15.6 
 
Tabuk 29.2 20.4 9.4 
 
Turaif 28.9 18.6 5.8 
 
Wadi-Al-Dawasser-Ap 27.8 22.4 14.2 
 
Yenbo 27.3 22.1 15.1 
Singapore Singapore-Changi-Ap 21.9 19.5 16.7 
Sri Lanka Anuradhapura_(Afb) 23.2 19.6 14.9 
 
Batticaloa_(Afb) 23.9 22.0 19.2 
 
Colombo/Katunayake 23.8 22.0 18.5 
 
Colombo/Ratmalana 23.6 21.5 18.6 
 
Hambantota 25.5 23.5 19.0 
 
Kankesanturai_(Afb) 23.8 22.1 18.4 
 
Nuwara_Eliya 26.1 20.5 15.8 
 
Puttalam 23.6 22.0 18.3 
 
Trincomalee_(Afb) 25.5 22.7 19.4 
Syrian Arab Republic Abukmal 27.8 18.7 6.2 
 
Aleppo-Intl-Ap 30.8 19.0 7.1 
 
Damascus-Intl-Ap 34.2 21.5 7.2 
 
Daraa 30.4 21.3 9.0 
 
Deir-Ezzor 28.9 17.6 7.0 
 
Hama 29.4 19.6 5.9 
 
Kamishli 30.9 18.0 2.7 
 
Lattakia 28.0 19.1 7.5 
 
Nabk 30.2 17.6 7.5 
 
Palmyra 33.5 20.6 5.2 
 
Safita 27.4 18.3 7.1 
Taiwan, Province of China Cheng-Kung 23.0 16.7 10.9 
 
Chiang-Kai-Shek 23.9 17.0 9.6 
 




Chilung 23.8 15.5 8.3 
 
Chinmem-Shatou(Afb) 23.1 17.1 10.2 
 
Dawu 22.6 19.3 14.3 
 
Dongsha-Dao 20.0 16.0 10.8 
 
Hengchun 23.6 20.3 16.0 
 
Hsinchu-City 21.9 16.5 10.0 
 
Hua-Lien-City 23.3 16.3 9.9 
 
Ilan-City 20.3 14.7 7.4 
 
Joyutang 22.9 18.6 12.5 
 
Kaohsiung 23.4 19.5 13.6 
 
Kaohsiung 23.4 19.5 13.6 
 
Lan-Yu 19.0 13.4 7.6 
 
Mazu 23.2 15.6 7.6 
 
Mount-Alisan 23.1 16.1 7.9 
 
Mount-Morrison 17.3 8.3 8.3 
 
Penghu-Islands 20.6 14.5 8.5 
 
Pengjia-Yu 24.7 16.9 9.5 
 
Suao-Met-Station 24.6 15.7 7.7 
 
Sungshan-Taipei 21.9 16.7 10.0 
 
Taibei 21.7 15.7 8.5 
 
Taidong 20.6 16.5 11.1 
 
Tainan 21.6 17.4 13.1 
 
Taizhong 21.5 18.2 13.5 
 
Taipei 22.8 16.6 8.4 
 
Wu-Chi-Observatory 23.0 18.6 10.9 
Tajikistan Dushanbe 30.0 17.1 11.2 
Thailand  Aranyaprathet 21.9 18.5 16.2 
 
Bhumibol-Dam 22.3 19.3 14.5 
 
Bangkok 23.7 21.0 17.5 
 
Chaiyaphum 21.5 20.0 16.4 
 
Chanthaburi 19.4 17.6 14.9 
 
Chiang-Mai 26.3 21.5 17.8 
 
Chiang-Rai 21.9 19.7 17.4 
 
Chon-Buri 21.7 20.0 17.2 
 
Chumphon 20.1 18.5 16.1 
 
Don-Muang 22.4 20.6 18.0 
 
Hat-Yai 21.7 19.5 14.4 
 
Hua-Hin 22.4 20.0 16.4 
 
Kam-Paeng-Phet 19.6 15.2 11.5 
 
Kanchanaburi 22.1 19.0 14.7 
 
Khlong-Yai 20.1 18.6 16.0 
 




Ko-Lanta 21.0 18.8 16.0 
 
Ko-Samui 22.1 19.0 14.7 
 
Ko-Sichang 22.0 19.6 15.5 
 
Lampang 20.7 18.4 15.2 
 
Lamphun 23.4 19.8 14.7 
 
Loei 22.2 20.0 16.5 
 
Lop-Buri 21.6 18.4 13.1 
 
Mae-Hong-Son 20.6 18.1 13.4 
 
Mae-Sariang 20.0 17.2 13.5 
 
Mae-Sot 21.3 19.6 16.2 
 
Mukdahan 22.6 19.4 16.0 
 
Nakhon-Phanom 21.2 18.1 13.4 
 
Nakhon-Ratchasima 21.8 19.6 16.8 
 
Nakhon-Sawan 22.9 19.6 15.1 
 
Nakhon-Si-Thammarat 20.1 17.6 14.6 
 
Nan 20.2 16.1 12.5 
 
Narathiwat 20.7 18.4 16.1 
 
Nong-Khai 20.4 17.8 13.9 
 
Pattani 22.0 18.8 16.1 
 
Phayao 20.5 18.2 15.0 
 
Phetchabun 20.9 19.1 15.7 
 
Phitsanulok 20.8 19.2 17.2 
 
Phrae 20.5 18.2 14.6 
 
Phuket-Ap 21.3 19.4 17.2 
 
Phuket 20.5 18.7 16.2 
 
Prachin-Buri 22.1 18.0 13.9 
 
Prachuap-Khirikhan 21.4 19.5 16.8 
 
Ranong 19.1 17.5 15.4 
 
Roi-Et 22.8 19.9 16.2 
 
Sakon-Nakhon 23.2 19.8 16.8 
 
Sattahip 22.9 20.4 18.1 
 
Songkhla 22.1 19.2 14.7 
 
Suphan-Buri 21.2 19.5 16.6 
 
Surat-Thani 21.0 18.5 15.6 
 
Surin 22.3 19.9 16.9 
 
Tak 20.7 18.6 14.7 
 
Tha-Tum 21.3 19.0 16.3 
 
Thong-Pha-Phum 20.0 16.9 12.9 
 
Trang 21.4 18.5 15.6 
 
Ubon-Ratchathani 23.2 20.1 16.7 
 
Udon-Thani 21.9 19.6 16.0 
 
Uttaradit 20.1 16.6 13.5 
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Turkmenistan Ashgabat-Keshi 30.7 16.6 8.4 
 
Bajramaly 30.5 17.5 7.0 
 
Bakherden 27.1 16.6 8.6 
 
Byrdalyk 32.4 18.5 8.1 
 
Carsanga 31.8 17.5 8.0 
 
Chardzhev 32.7 17.1 9.9 
 
Dashkhovuz 30.9 15.1 10.4 
 
Ekezhe 29.9 15.6 5.9 
 
Erbent 30.8 17.1 12.1 
 
Gazandzhyk 29.9 16.6 5.1 
 
Gyshgy 31.8 17.5 9.2 
 
Gyzylarbat 30.5 16.6 6.0 
 
Kerki 31.2 18.2 6.9 
 
Saragt 31.9 18.6 6.6 
 
Tedzhen 29.6 17.5 5.9 
 
Turkmenbashi 30.2 16.1 5.8 
 
Uchadzhy 31.7 18.0 5.3 
United Arab Emirates Abu-Dhabi-Intl-Ap 27.1 21.5 15.2 
 
Al-Ain-Intl-Ap 27.7 21.9 14.3 
 
Abu Dhabi 29.4 23.6 17.3 
 
Dubai-Intl-Ap 26.5 20.9 14.4 
 
Sharjah-Intl-Ap 27.1 21.0 13.2 
Uzbekistan Ak-Bajtal 32.7 15.6 6.1 
 
Buhara 32.0 16.1 9.7 
 
Buzaubaj 32.5 16.6 8.9 
 
Chimbaj 29.7 14.1 4.6 
 
Darganata 30.9 16.6 10.1 
 
Dzizak 28.9 15.6 9.2 
 
Fergana 28.4 15.1 8.7 
 
Karshi 31.3 17.1 8.3 
 
Kungrad 30.9 14.6 9.6 
 
Namangan 29.6 15.6 9.3 
 
Nukus 31.2 15.1 10.6 
 
Nurata 30.7 16.6 8.0 
 
Pskem 31.9 15.1 4.9 
 
Samarkand 30.9 15.6 8.4 
 
Syr-Darja 28.2 15.1 9.1 
 
Tamdy 32.8 16.6 8.4 
 
Tashkent 29.4 15.6 8.8 
 
Termez 32.3 18.0 4.8 
 
Urgench 32.0 15.6 10.9 




Ca-Mau 19.1 17.3 15.0 
 
Cao-Bang 19.3 14.7 8.0 
 
Con-Son 21.9 18.3 15.6 
 
Da-Nang 20.1 17.7 13.0 
 
Dong-Hoi 21.5 17.5 12.8 
 
Hue 20.7 17.1 11.3 
 
Hanoi 21.8 16.6 7.3 
 
Lang-Son 18.0 13.9 8.2 
 
Lao-Cai 19.8 15.6 9.6 
 
Nam-Dinh 17.5 13.9 7.6 
 
Nha-Trang 21.8 18.6 13.2 
 
Phan-Thiet 25.7 20.9 17.3 
 
Phu-Lien 16.6 12.5 7.4 
 
Phu-Quoc 21.9 18.8 16.9 
 
Quy-Nhon 19.3 16.1 9.3 
 
Tan-Son-Hoa 25.4 21.6 18.6 
 
Thanh-Hoa 21.1 17.1 11.7 
 
Truong-Sa 23.5 19.3 14.9 
 
Vinh 20.8 16.6 10.8 
Australia and Islands 
    American Samoa Pago-Pago-Wso-Ap 22.8 19.5 15.1 
Australia Adelaide-Regional-O 28.5 18.5 8.7 
 
Ararat-Prison 25.9 15.5 6.3 
 
Adelaide 30.9 19.6 8.3 
 
Albany Airport 27.4 17.5 8.8 
 
Alice Springs Airport 31.2 24.2 14.9 
 
Amberly 29.6 22.5 15.0 
 
Armidale Airport 30.1 17.3 9.7 
 
Benalla 30.1 18.2 6.0 
 
Biloela-Thangool-Ap 26.9 21.9 15.8 
 
Birdsville-Police-S 26.1 20.6 12.2 
 
Boulia-Ap 29.1 23.9 17.1 
 
Bowen-Ap 25.4 20.2 15.2 
 
Bowral(Parry-Drive) 22.4 15.1 6.1 
 
Brisbane-Aero 26.3 20.6 12.4 
 
Ballarat Aerodrome 27.3 16.6 5.7 
 
Broome Airport 28.9 24.7 19.4 
 
Cape-Borda 25.1 16.1 7.8 
 
Cape-Bruny-Lighthou 19.0 10.9 5.8 
 
Charleville-Aero 30.3 23.0 13.5 
 
Cooktown-Mission 26.1 21.9 17.6 
 




Corrigin 31.4 21.1 10.0 
 
Cowra-Ap 30.0 19.6 7.6 
 
Cunderdin 30.7 21.3 11.0 
 
Cunnamulla-Post-Off 30.3 23.0 12.9 
 
Cabramurra 27.6 13.0 8.4 
 
Cairns Aero 27.6 22.6 18.1 
 
Canberra 30.3 18.5 6.5 
 
Cape Otway Lighthouse 25.9 16.1 7.0 
 
Carnarvon Airport 33.3 24.5 13.9 
 
Ceduna 30.3 20.8 10.7 
 
Cobar 34.1 22.4 11.3 
 
Coffs Harbour 28.4 20.9 12.0 
 
Darwin-Ap 26.6 23.2 18.6 
 
Devonport-Ap 21.8 13.2 6.8 
 
Dubbo Airport 28.6 20.0 9.1 
 
Elliston(Po) 28.4 19.9 11.0 
 
Esperance 27.0 18.6 10.4 
 
East Sale Airport 28.1 17.7 6.5 
 
Forrest 31.4 21.4 10.9 
 
Gabo-Island 20.3 13.6 6.8 
 
Gayndah-Post-Office 27.8 21.7 14.0 
 
Georgetown-Post-Off 28.3 24.0 19.5 
 
Goondiwindi-Ap 29.1 21.6 11.5 
 
Gove-Ap 28.3 21.9 17.6 
 
Geraldton Airport 33.2 23.4 12.2 
 
Giles 32.2 23.5 14.1 
 
Gladstone Airport 30.6 23.9 15.5 
 
Halls-Creek-Ap 29.9 25.1 18.6 
 
Hobart-Ap 22.6 13.4 7.3 
 
Hobart-Ellerslie Road 25.1 14.2 6.0 
 
Jurien 30.9 21.7 12.4 
 
Kalbarri-Po 30.9 23.1 13.6 
 
Kalgoorlie-Boulder 31.1 21.3 11.1 
 
Katoomba 24.0 14.3 8.2 
 
Kulgera 26.3 19.5 11.2 
 
Kyancutta 30.4 20.5 10.2 
 
Kalamunda Bickley 32.8 21.4 10.2 
 
Katanning 31.9 20.8 8.9 
 
Lake-Grace 30.2 20.5 9.7 
 
Lameroo 29.6 19.0 8.2 
 
Lancelin 28.1 19.9 11.2 
 




Leonora-Post-Office 26.9 19.3 10.6 
 
Lord-Howe-Island-Ae 26.6 19.0 10.7 
 
Launceston Airport 27.6 16.0 7.7 
 
Launceston-Ti Tree Ben 28.9 16.6 5.6 
 
Learmonth 33.4 25.9 16.8 
 
Longreach Aero 30.8 24.6 17.3 
 
Low Head 28.8 17.6 6.0 
 
Maatsuyker-Island-L 17.1 9.4 6.9 
 
Macquarie-Island 14.9 5.3 5.3 
 
Maitland 28.9 18.9 9.0 
 
Marble-Bar-Comparis 29.8 24.0 17.2 
 
Marla-Police-Statio 26.9 19.5 10.3 
 
Maryborough-Composi 24.6 20.1 12.8 
 
Mildura-Ap 29.7 19.8 9.0 
 
Moruya-Heads-Pilot 21.8 15.7 8.1 
 
Murrurundi-Post-Off 26.0 18.0 8.2 
 
Mackay 29.5 24.5 17.9 
 
Mandurah 32.6 21.7 9.9 
 
Manjimup 32.8 19.8 9.2 
 
Meekatharra Airport 34.0 23.4 13.4 
 
Melbourne 28.8 17.0 5.8 
 
Mildura Airport 31.9 20.3 8.9 
 
Moorabbin Airport 28.0 16.7 6.1 
 
Moree Aero 32.7 23.1 12.1 
 
Mount Gambier Aero 26.4 16.6 6.4 
 
Mount Isa Aero 29.6 24.7 17.9 
 
Mt Lofty 27.4 16.6 6.7 
 
Neptune-Island 25.9 17.0 8.3 
 
Normanton 27.7 23.3 17.6 
 
Norseman 31.4 21.4 11.4 
 
Newman Airport 32.4 24.9 16.6 
 
Nowra Ran Air Station 27.0 18.7 8.6 
 
Onslow 27.3 21.6 13.5 
 
Oakey Aero 30.1 22.3 13.2 
 
Oodnadatta Airport 32.0 23.5 12.9 
 
Orange Airport 28.3 17.0 6.5 
 
Parkes(Macarthur-S) 30.6 19.5 7.8 
 
Paynes-Find 32.2 23.5 12.4 
 
Perth 32.9 21.6 10.2 
 
Port Hedland Airport 30.6 25.4 17.4 
 
Quilpie-Ap 29.5 23.4 15.1 
 




Roebourne-Post-Offi 29.1 24.0 18.2 
 
Rockhampton Aero 28.2 23.3 17.1 
 
Shark-Bay(Denham) 27.8 20.6 12.5 
 
Smoky-Cape-Lighthou 25.6 19.0 10.2 
 
Southern-Cross 30.3 20.6 10.1 
 
St-Lawrence-Post-Of 25.3 21.1 15.5 
 
Swanbourne 33.0 22.0 11.9 
 
Sydney 28.4 20.4 8.8 
 
Tibooburra-Post-Off 27.5 19.4 10.0 
 
Townsville-Aero 27.5 23.3 18.0 
 
Tennant Creek 29.5 24.4 16.6 
 
Thredbo Village 26.7 13.2 8.5 
 
Tullamarine-Melbourne 28.6 16.7 6.6 
 
Urandangie 28.7 24.5 17.2 
 
Willis-Island 26.1 21.5 16.5 
 
Windorah 30.3 24.0 15.7 
 
Winton(Post-Office) 30.3 24.6 17.6 
 
Wollogorang 27.4 23.0 16.3 
 
Wonthaggi-Composite 22.9 13.6 7.2 
 
Wagga Wagga 32.0 19.1 6.2 
 
Warrnambool Airport 25.0 16.6 6.6 
 
Weipa Aero 28.6 24.0 16.8 
 
Williamtown Raaf 29.1 19.5 8.8 
 
Woomera Aerodrome 31.4 21.7 11.0 
 
Wyndham 27.0 23.5 18.5 
 
Yamba-Pilot-Station 26.1 19.1 10.5 
British Indian Ocean Territory Diego-Garcia-Naf 22.6 19.4 16.5 
Brunei Darussalem Brunei-Ap 22.8 20.5 16.9 
 
Bandar Seri Begawan 23.3 21.0 18.3 
Cocos (Keeling) Islands Cocos-Island-Aero 25.9 22.3 17.0 
Cook Islands Rarotonga 24.8 20.1 14.9 
Fiji  Nausori 23.9 20.0 14.6 
 
Nadi 26.1 22.5 17.3 
French Polynesia Atuona 26.4 23.0 17.2 
 
Mururoa 25.8 20.9 16.3 
 
Rapa 22.1 16.9 9.8 
 
Rikitea 23.4 18.5 11.6 
 
Tahiti-Faaa 24.7 22.2 18.0 
 
Takaroa 25.9 22.2 19.0 
 
Tubuai 24.9 20.0 13.8 
Guam  Nderson Ap 25.3 22.1 19.0 
 




Guam Wfo 24.8 21.0 15.2 
Kiribati Tarawa 24.9 22.4 19.2 
Maldives Gan_Island 23.5 22.3 20.3 
 
Male_Intl/Hulule_Is 24.8 22.5 19.4 
Marshall Islands Kwajalein Atoll 24.0 22.2 20.1 
 
Majuro-Wso-Ap 22.5 18.9 16.0 
Micronesia Chuuk-Wso-Ap 20.3 18.1 14.1 
 
Kusaie-Kosrae-East 20.2 18.1 14.0 
 
Pohnpei-Wso 21.2 18.5 15.5 
 
Yap-Island-Wso-Ap 23.7 19.3 15.4 
New Caledonia Koumac(Nlle-Caledo) 29.7 22.8 16.3 
 
La-Tontouta(Nlle-C) 26.3 20.7 14.8 
 
Noumea(Nlle-Caledo) 25.6 20.5 13.5 
New Zealand  Auckland 28.9 17.6 7.8 
 
Tauranga 26.4 16.7 6.7 
 
Lauder 23.8 11.7 9.5 
 
Christchurch 24.6 13.5 5.4 
 
Napier 27.0 16.3 5.9 
 
Paraparaumu 24.9 14.7 7.0 
 
Nelson 28.0 16.4 5.7 
 
Kaitaia 26.3 16.9 7.3 
 
Dunedin 19.8 11.0 7.9 
 
Queenstown 26.5 12.6 8.9 
 
Rotorua 25.4 15.1 5.9 
 
Invercargill 22.5 10.9 7.8 
 
Taiaroa-Head 17.2 9.8 7.3 
 
New Plymouth 27.9 16.6 6.2 
 
Turangi 25.5 14.1 7.0 
 
Hamilton 25.9 16.5 6.6 
 
Wellington 28.5 15.6 7.4 
 
Hokitika 25.0 13.5 5.4 
 
Masterton 26.1 15.1 6.5 
Norfolk Island Norfolk-Island-Aero 24.2 18.2 10.8 
Northern Mariana Islands Rota-Intl-Rota-Isl 24.3 19.3 14.5 
 
West-Tinian 23.0 19.6 15.5 
Palau Koror Island 22.5 20.5 18.1 
Philippines Aparri 22.1 18.5 13.7 
 
Baguio 20.9 18.1 13.5 
 
Butuan 23.6 19.3 15.1 
 
Cagayan-De-Oro 23.0 20.0 17.6 
 
Calapan 20.3 17.4 13.4 
 




Daet 21.7 18.0 13.7 
 
Dagupan 22.5 19.0 16.3 
 
Davao-Ap 22.6 20.6 17.9 
 
Dipolog 21.4 18.6 13.7 
 
Dumaguete 20.5 18.1 13.7 
 
Iloilo 22.2 19.0 15.6 
 
Laoag 23.1 20.5 16.7 
 
Legaspi 22.5 19.2 14.8 
 
Lumbia-Ap 23.8 21.5 17.4 
 
Mactan 21.3 18.6 15.9 
 
Malaybalay 21.9 19.0 15.4 
 
Masbate 21.9 18.6 13.5 
 
Manila 23.3 19.5 14.4 
 
Ninoy-Aquino-Intern 25.9 21.5 15.9 
 
Puerto-Princesa 22.4 19.5 15.8 
 
Roxas 21.9 18.9 15.8 
 
Science-Garden 22.3 19.3 16.8 
 
Tacloban 21.0 18.4 14.4 
 
Tagbilaran 22.2 19.5 15.9 
 
Tayabas 21.9 17.1 13.5 
 
Tuguegarao 22.5 18.2 13.5 
 
Virac 21.9 19.1 13.5 
 
Zamboanga 21.5 19.0 16.9 
Seychelles Seychelles-Intl-Ap 23.3 20.6 18.1 
Solomon Islands Honiara-Henderson 23.0 20.1 17.1 
Tonga Fuaamotu 25.5 20.8 15.3 
 
Haapai 22.4 18.7 14.1 
US Minor Outlying Islands Wake Island 26.6 23.2 18.8 
Vanuatu Aneityum 25.7 20.6 13.9 
 
Bauerfield(Efate) 24.9 20.4 14.5 
 
Lamap(Malekula) 23.6 19.7 16.0 
 
Pekoa-Ap(Sant) 24.0 20.0 13.9 
 
White-Grass-Ap 26.7 21.0 15.0 
Wallis and Futuna Hihifo(Ile-Wallis) 22.7 20.2 16.8 
Central and South 
America 
    Antigua and Barbuda Vc-Bird-Intl-Ap 25.5 22.0 16.0 
Argentina Aeroparque-Bs-As 27.8 17.4 7.2 
 
Bahia-Blanca-Aero 29.5 17.1 5.6 
 
Bariloche-Aero 23.5 10.7 9.5 
 
Buenos Aires 29.0 18.2 7.4 
 
Catamarca-Aero 28.2 19.9 10.4 
 




Comodoro-Rivadavia 23.7 12.7 5.6 
 
Concordia-Aero 28.4 19.2 9.4 
 
Cordoba-Aero 27.0 17.2 7.9 
 
Corrientes-Aero 27.1 19.7 11.2 
 
Dolores-Aero 28.0 16.9 6.0 
 
Esquel-Aero 23.3 10.8 6.1 
 
Ezeiza-Aero 28.3 17.4 7.6 
 
Formosa-Aero 26.3 19.5 11.4 
 
Gualeguaychu-Aero 28.7 18.6 7.4 
 
Iguazu-Aero 25.0 19.1 11.3 
 
Jujuy-Aero 26.3 20.6 13.5 
 
Junin-Aero 28.1 17.6 7.4 
 
Laboulaye-Aero 28.6 18.6 7.0 
 
Las-Lomitas 25.7 19.8 11.6 
 
Las-Lomitas 25.7 19.8 11.6 
 
Malargue-Aero 29.5 15.6 7.6 
 
Marcos-Juarez-Aero 28.7 18.6 7.7 
 
Mendoza-Aero 29.9 19.7 8.9 
 
Mendoza-Aero 29.9 19.7 8.9 
 
Monte-Caseros-Aero 26.9 19.2 10.0 
 
Neuquen-Aero 29.8 17.0 8.3 
 
Parana-Aero 28.4 19.1 8.6 
 
Paso-De-Los-Libres 26.9 18.7 9.2 
 
Posadas-Aero 27.8 19.5 11.5 
 
Presidencia-Roque-S 26.5 19.4 11.1 
 
Reconquista-Aero 27.7 19.5 10.4 
 
Resistencia-Aero 26.6 19.3 11.0 
 
Rio-Cuarto-Aero 28.2 18.1 7.4 
 
Rio-Gallegos-Aero 20.1 9.0 6.7 
 
Rio-Grande-Ba 19.2 8.0 8.0 
 
Rosario-Aero 27.8 18.2 8.6 
 
Salta-Aero 22.5 17.1 10.2 
 
San-Antonio-Oeste-A 29.5 16.6 5.7 
 
San-Juan-Aero 31.0 21.1 9.0 
 
San-Julian-Aero 23.7 11.2 7.8 
 
San-Luis-Aero 28.2 17.9 7.5 
 
San-Rafael-Aero 30.3 19.7 7.8 
 
Santa-Rosa-Aero 29.2 17.3 6.1 
 
Santiago-Del-Estero 25.9 19.1 10.4 
 
Sauce-Viejo-Aero 27.4 19.2 9.3 
 
Tandil-Aero 27.6 16.1 6.2 
 




Trelew-Aero 27.1 14.8 6.6 
 
Tres-Arroyos 28.0 15.5 5.8 
 
Tucuman-Aero 24.1 17.5 8.9 
 
Ushuaia-Aero 19.1 8.2 8.2 
 
Viedma-Aero 28.3 17.0 6.0 
 
Villa-Dolores-Aero 28.9 19.4 8.8 
 
Villa-Reynolds-Aero 29.2 18.8 8.2 
Aruba Queen-Beatrix-Ap 27.0 22.4 16.9 
 
Hato-Ap(Civ-Mil) 24.6 22.5 17.9 
Bahamas Nassau-Ap-New 26.0 21.1 15.0 
Barbados Grantley-Adams 23.5 21.0 16.1 
Belize Belize_Intl_Airport 23.5 20.9 17.2 
Bolivia Cochabamba 27.4 24.0 20.0 
 
La-Paz-Alto 16.8 14.7 9.7 
 
Santa-Cruz-El-Tromp 24.0 20.4 13.9 
 
Viru-Viru 23.7 20.2 14.6 
Brazil Aracaju(Ap) 25.3 22.4 18.6 
 
Belem/Val De Caes 23.2 21.5 18.7 
 
Belo Horizonte/Pampulh 26.1 23.0 17.7 
 
Boa_Vista_(Civ/Mil) 25.0 22.4 19.5 
 
Bom Jesus Da Lapa 26.3 23.9 20.6 
 
Brasilia_(Civ/Mil) 26.2 23.4 19.6 
 
Campinas(Ap) 23.6 20.5 13.5 
 
Caravelas(Ap) 25.7 21.6 17.7 
 
Campo_Grande_Intl 27.0 22.9 17.0 
 
Cuiaba/Marechal_Ron 25.9 22.4 17.9 
 
Curitiba/Afonso_Pen 23.8 18.1 11.0 
 
Eduardo-Gomes-Intl 22.3 19.6 16.1 
 
Fernando-De-Noronha 26.2 22.9 18.0 
 
Fortaleza(Ap) 26.6 23.2 17.4 
 
Foz-Do-Iguacu(Ap) 25.8 19.6 12.5 
 
Florianopolis_Arpt 26.6 19.9 12.5 
 
Goiania(Ap) 24.8 21.9 18.1 
 
Ilheus(Ap) 25.2 21.4 17.3 
 
Jacareacanga 20.6 18.4 14.8 
 
Londrina(Ap) 24.4 20.1 13.7 
 
Maceio(Ap) 23.8 21.0 15.7 
 
Manaus(Ap) 20.4 18.9 16.7 
 
Natal-Ap 24.7 22.1 18.9 
 
Porto-Alegre(Ap) 26.1 18.1 9.3 
 
Porto-Velho 21.3 18.3 15.9 
 




Porto_Nacional_Arpt 24.3 21.7 18.2 
 
Porto_Velho(Cv/Mil) 22.3 19.9 17.0 
 
Rio-Branco 21.5 19.1 16.0 
 
Recife/Guararapes 26.0 22.8 18.7 
 
Santos_Dumont/Rio 26.5 21.7 16.2 
 
Salvador(Ap) 26.0 21.5 15.9 
 
Santarem-Ap 22.4 20.1 16.1 
 
Sao-Luiz(Ap) 24.8 20.5 16.1 
 
Santa_Maria 28.5 19.3 9.8 
 
Sao_Paulo/Congonhas 26.9 20.4 13.2 
 
Teresina(Ap) 24.8 20.6 17.1 
 
Vitoria(Ap) 25.3 21.5 17.0 
Chile Arica 24.4 19.2 11.4 
 
Antofagasta 30.4 23.3 14.8 
 
Balmaceda 20.6 9.6 5.9 
 
Copiapo 29.6 21.6 12.7 
 
Curico 31.6 18.5 6.6 
 
Concepcion 30.2 17.6 5.8 
 
Easter Island 27.3 19.3 10.0 
 
Iquique 27.6 21.8 13.8 
 
Isla-De-Pascua 26.3 18.8 11.3 
 
Juan-Fernandez 23.6 16.0 8.0 
 
La-Serena 27.7 18.4 9.4 
 
Pudahuel 32.1 20.8 9.4 
 
Puerto-Montt 20.8 11.0 5.8 
 
Punta Arenas 22.2 9.3 5.6 
 
Santiago 32.3 19.0 6.0 
 
Temuco 27.5 14.9 5.5 
Colombia Barranquilla-Ernest 25.0 22.0 16.5 
 
Bogota 19.9 18.1 15.1 
 
Cali-Alfonso-Bonill 27.3 24.4 21.2 
 
Cartagena-Rafael-Nu 23.3 20.9 17.0 
 
Rionegro-Jm-Cordova 22.5 19.1 15.0 
Costa Rica Juan-Santamaria-Int 25.2 21.2 17.1 
Cuba Bahia_Honda 26.0 21.5 16.5 
 
Camaguey 25.7 21.9 16.5 
 
Casa_Blanca 25.3 20.9 14.8 
 
Cienfuegos 26.5 21.7 17.7 
 
Guantanamo Bay 27.0 23.4 19.4 
 
Havana/Jose_Marti 26.3 22.0 16.0 
 
La_Bajada 24.2 20.5 15.2 
 




Paso Real De San Diego 25.6 21.4 16.6 
 
Pinar Del Rio 25.0 20.3 16.1 
 
Playa_Giron 25.4 21.9 17.8 
 
Puerto_Padre 26.4 22.2 17.4 
 
Punta De Maisi 26.2 22.2 17.3 
 
Sancti_Spiritus 25.1 21.1 16.3 
 
Santiago De Cuba 26.3 23.5 18.7 
 
Saua La Grande 26.3 21.2 16.0 
 
Union De Reyes 25.9 21.2 16.2 
 
Varadero 26.3 22.3 16.3 
Dominican Republic Las-Americas 25.1 21.8 16.7 
 
Puerto-Plata-Intl 25.4 21.5 14.4 
 
Santo-Domingo 24.8 21.5 17.1 
Ecuador Quito 22.1 18.6 13.6 
El Salvador Acajutla/Sonsonate 24.6 22.8 20.3 
 
Ilopango/S.Salvador 26.1 23.4 19.7 
Falkland Islands Mount-Pleasant-Ap 19.1 7.8 7.8 
French Guiana Rochambeau 24.5 21.4 18.1 
Grenada Point-Salines-Ap 23.8 21.5 16.6 
Guatemala Flores/Santa_Elena 24.0 19.5 14.5 
 
Guatemala/La_Aurora 24.9 21.2 18.0 
 
Huehuetenango 26.2 22.0 17.0 
 
Puerto_Barrios(Mil) 23.5 20.0 13.7 
 
San Jose 24.4 22.5 18.6 
Honduras Amapala/Los_Pelonas 25.4 23.0 19.7 
 
Catacamas 24.7 21.7 18.1 
 
Choluteca 25.5 22.5 18.3 
 
La-Ceiba(Ap) 25.1 21.0 16.3 
 
La Mesa/San Pedro Sula 24.0 21.0 16.8 
 
Puerto_Lempira 24.3 20.9 16.0 
 
Santa Rosa De Copan 25.7 21.9 16.8 
 
Tegucigalpa 25.5 19.7 15.3 
 
Tela 24.5 21.1 16.4 
Jamaica  Kingston-Norman-Man 26.6 22.6 17.1 
 
Montego-Bay-Sangste 25.2 21.9 17.9 
Martinique Fort-De-France 25.2 22.8 19.0 
 
Le-Lamentin 26.9 22.3 16.9 
Mexico Acapulco-G-Alvarez 25.1 21.5 17.4 
 
Aguascalientes 29.6 22.0 13.1 
 
Bahias-De-Huatulco 23.5 21.0 16.5 
 
Campeche-Ignacio 25.1 21.8 17.0 
 




Ciudad-Del-Carmen-I 25.7 21.7 16.5 
 
Ciudad-Victoria 30.1 21.6 13.3 
 
Colima 27.7 22.5 16.6 
 
Cuernavaca 26.7 22.6 19.1 
 
Culiacan(City) 27.2 21.0 15.3 
 
De-Guanajuato-Intl 28.0 20.0 12.5 
 
Durango-Intl 26.9 20.6 10.9 
 
Guaymas-G-Yanez-Ap 26.9 19.5 11.5 
 
Hermosillo-Intl 26.6 19.0 10.5 
 
Ixtapa-Zihuatanejo 24.1 21.0 16.1 
 
Juarez-G-Gonzalez 30.6 19.5 7.1 
 
La-Paz-G-Marquez-Ap 27.7 20.6 12.9 
 
Matamoros-G-Canales 23.8 19.0 11.6 
 
Mexicali-G-Sanchez 27.9 19.0 8.7 
 
Monclova 28.0 21.0 11.7 
 
Monterrey-Intl-Ap 28.9 20.9 12.5 
 
Morelia-G-Mujica-Ap 28.7 22.5 15.6 
 
Mexico City 24.4 19.5 11.2 
 
Piedras-Negras 26.6 20.0 10.3 
 
Playa-De-Oro-Intl 25.3 21.3 17.2 
 
Puebla 25.3 20.9 14.1 
 
Puerto-Escondido 25.9 22.1 17.4 
 
Quetzalcoatl-Intl 27.5 20.5 11.1 
 
Saltillo 28.0 20.8 11.4 
 
Tapachula-Intl 23.1 20.4 17.6 
 
Tepic 28.9 21.8 16.0 
 
Tijuana-G-Rodrigue 28.8 20.1 9.4 
 
Toluca-La-Lopez-Ap 25.5 20.8 14.4 
 
Torreon-Ap 26.4 19.1 9.0 
 
Tulancingo 25.4 19.9 14.5 
 
Tuxpan-Intl-Ap 24.7 19.7 15.1 
 
Tuxtla-Gutierrez-A 25.9 21.6 17.1 
 
Valle-Del-Fuerte-In 30.2 22.6 14.8 
 
Veracruz 23.3 19.9 15.2 
 
Xoxocotlan-Intl 27.8 23.4 18.9 
Nicaragua Chinandega 25.1 21.0 16.5 
 
Managua/Augusto_Ces 25.3 21.3 17.9 
 
Rivas 25.4 21.2 18.0 
Paraguay Asuncion-Ap 26.4 20.2 13.3 
 
Concepcion 27.3 21.5 14.5 
 
Encarnacion 27.5 19.5 11.5 
 
Villarrica 26.4 20.2 13.1 
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Peru Arequipa 26.4 21.9 15.4 
 
Chiclayo 22.8 20.0 15.2 
 
Cuzco 23.9 20.2 16.3 
 
Iquitos 21.8 19.4 16.4 
 
Lima 24.7 19.0 12.3 
 
Pisco 24.0 19.9 14.2 
 
Piura 23.8 20.9 18.4 
 
Pucallpa 21.5 18.5 15.8 
 
Tacna 24.9 19.8 14.1 
 
Talara 24.0 21.9 18.0 
 
Trujillo 21.2 18.9 16.4 
Puerto Rico  Aquadilla Borinquen 26.7 23.4 18.5 
 
Eugenio-Maria-De-Ho 24.2 20.9 16.9 
 
Eugenio Maria De Ho 25.9 22.5 17.7 
 
Mercedita 26.3 22.9 18.0 
 
Roosevelt Roads 25.1 21.6 13.7 
 
San Juan Intl Arpt 25.3 22.6 17.9 
 
San Juan L M Marin Intl Ap 24.5 21.3 14.6 
Trinidad and Tobago Crown-Point-Ap 23.0 20.4 17.1 
 
Piarco-Intl-Ap 23.2 20.3 15.9 
Uruguay Artigas 28.4 19.0 10.0 
 
Bella-Union 28.3 18.7 8.5 
 
Carrasco 27.3 17.0 7.0 
 
Colonia 27.9 17.7 7.1 
 
Durazno 28.3 18.1 7.2 
 
Melo 27.3 18.0 8.2 
 
Mercedes 28.7 18.6 8.1 
 
Montevideo 28.9 18.3 7.8 
 
Paso-De-Los-Toros 27.9 17.9 7.9 
 
Paysandu 28.5 18.5 8.0 
 
Rivera 26.7 18.1 8.2 
 
Rocha 26.5 17.1 7.3 
 
Salto 27.5 18.6 8.8 
 
Tacuarembo 26.7 17.7 8.3 
 
Treinta-Y-Tres 26.5 17.1 7.1 
 
Young 28.5 18.5 8.6 
Venezuela Caracas 22.6 20.5 17.1 
 
Guanare 23.4 21.0 17.0 
 
Merida 27.2 23.1 16.7 
Virgin Islands Charlotte Amalie H.S. Truman 22.8 20.8 18.0 
Europe 




Bregenz 24.6 10.7 7.1 
 
Eisenstadt 25.3 11.2 8.3 
 
Feuerkogel 20.0 6.8 5.7 
 
Graz-Thalerhof-Flug 28.4 13.6 10.0 
 
Innsbruck-Flughafen 27.8 13.1 11.4 
 
Klagenfurt-Flughafe 28.4 13.1 9.1 
 
Kufstein 25.2 10.7 9.1 
 
Lienz 28.7 13.1 5.5 
 
Linz-Hoersching-Flu 26.5 10.7 7.8 
 
Mariazell 26.8 11.2 6.4 
 
Patscherkofel 20.2 6.3 5.6 
 
Preitenegg 27.6 11.7 9.9 
 
Salzburg-Flughafen 24.9 10.7 7.8 
 
Sonnblick 17.2 2.9 2.9 
 
St-Poelten 27.7 11.2 8.5 
 
Tulln 27.0 11.7 8.7 
 
Villacheralpe 22.3 7.3 5.7 
 
Vienna_ Schwechat 26.1 10.7 10.7 
 
Wien-Hohe-Warte 25.5 11.2 7.4 
 
Wien-Schwechat-Flug 26.6 11.7 8.2 
 
Zeltweg 27.9 12.7 8.7 
Belarus Baranovichi 27.0 10.7 10.7 
 
Bobruisk 26.9 11.2 5.6 
 
Brest 26.7 11.7 6.8 
 
Gomel 26.8 10.7 10.7 
 
Grodno 26.4 10.7 10.7 
 
Kostuckovichi 27.3 10.7 5.5 
 
Lepel 27.6 10.7 5.6 
 
Lida 26.9 10.7 10.7 
 
Lyntupy 26.0 10.2 10.2 
 
Minsk 25.5 9.7 7.4 
 
Mogilev 26.3 10.7 10.7 
 
Mozyr 27.9 11.7 11.7 
 
Orsha 25.7 9.7 9.7 
 
Pinsk 28.2 11.7 11.7 
 
Slutsk 27.1 11.2 11.2 
 
Verhnedvinsk 26.6 10.7 10.7 
 
Vitebsk 26.6 10.2 10.2 
 
Zhitckovichi 26.3 11.2 5.8 
Belgium Antwerpen-Deurne 23.5 10.7 7.0 
 
Beauvechain 22.1 10.2 6.1 
 




Brasschaat 23.7 10.7 6.0 
 
Bruxelles-National 23.0 10.7 6.6 
 
Charleroi-Gosselies 23.1 10.2 5.9 
 
Chievres 23.4 10.2 6.6 
 
Elsenborn 22.0 9.2 9.2 
 
Florennes 21.4 9.7 5.9 
 
Genk 23.7 10.7 5.8 
 
Gent-Industrie-Zone 22.6 10.7 6.1 
 
Goetsenhoven 25.3 10.7 6.0 
 
Kleine-Brogel 24.2 10.7 6.5 
 
Koksijde 21.0 9.7 6.0 
 
Oostende 24.0 10.7 5.6 
 
Schaffen 22.9 11.2 6.5 
 
Semmerzake 23.4 10.7 6.6 
 
Spa-La-Sauveniere 21.4 9.2 5.9 
 
St-Hubert 21.4 8.8 5.9 
 
St-Truiden(Bafb) 25.1 10.7 6.1 
 
Uccle 23.1 10.7 5.8 
Bosnia and Herzegovina Banja-Luka 26.3 12.7 5.7 
 
Mostar 31.0 15.1 11.4 
 
Sarajevo-Butmir 26.5 12.2 5.8 
Bulgaria Botev-Vrah(Top-Som) 22.4 7.8 7.8 
 
Burgas 29.7 13.6 10.9 
 
Kurdjali 29.4 13.6 8.1 
 
Lom 27.1 13.1 8.8 
 
Mussala(Top-Sommet) 20.7 6.3 4.3 
 
Pleven 29.2 14.1 5.9 
 
Plovdiv 29.5 14.1 7.8 
 
Rousse 29.4 13.2 11.7 
 
Sandanski 29.1 15.1 12.1 
 
Sliven 29.7 14.1 7.9 
 
Sofia(Observ) 28.5 12.7 11.1 
 
Varna 27.9 12.7 11.1 
Cyprus Akrotiri 28.7 20.0 9.5 
 
Larnaca-Ap 29.0 20.0 9.1 
 
Paphos-Ap 28.6 19.7 8.9 
Czech Republic Brno-Turany 26.2 10.7 7.2 
 
Cervena 27.3 10.7 8.2 
 
Ceske-Budejovice 24.5 10.2 10.2 
 
Cheb 24.7 10.2 5.8 
 
Churanov 22.4 7.8 7.4 
 




Dukovany 25.3 10.2 10.2 
 
Holesov 28.9 12.2 8.8 
 
Karlovy-Vary 24.3 9.7 9.7 
 
Kocelovice 24.0 9.2 6.9 
 
Kostelni-Myslova 24.6 9.2 7.8 
 
Kresin-Kramolin 22.9 9.2 7.2 
 
Kucharovice 25.5 10.7 7.3 
 
Liberec 24.0 9.7 9.7 
 
Luka 26.6 11.2 8.1 
 
Lysa-Hora 23.0 7.8 7.8 
 
Milesovka 21.0 8.3 7.3 
 
Ostrava-Mosnov 24.6 10.7 7.6 
 
Pec-Pod-Snezkou 24.8 10.2 10.2 
 
Plzen-Line 26.2 10.7 5.9 
 
Praded-Mountain 24.8 8.8 8.8 
 
Praha-Libus 25.7 10.7 7.1 
 
Praha-Ruzyne 24.1 10.2 10.2 
 
Pribyslav 23.7 9.7 9.7 
 
Primda 22.2 9.2 9.2 
 
Prague 23.0 8.3 5.9 
 
Svratouch 27.2 10.2 10.2 
 
Temelin 24.8 9.7 7.9 
 
Tusimice 25.6 10.2 6.0 
 
Usti-Nad-Labem 23.9 10.2 6.0 
 
Usti-Nad-Orlici 26.1 11.7 6.4 
Denmark Aalborg 23.0 9.2 9.2 
 
Billund 21.6 8.7 8.7 
 
Christianso(Lgt-H) 20.8 7.8 7.6 
 
Copenhagen 24.5 9.7 9.7 
 
Esbjerg 22.6 9.2 9.2 
 
Fornaes(Cape) 22.3 8.3 8.3 
 
Hammer-Odde 22.2 8.8 8.8 
 
Holbaek 23.1 9.2 9.2 
 
Hvide-Sande 22.5 9.7 9.7 
 
Karup 22.0 8.8 8.8 
 
Kegnaes 21.0 8.8 8.8 
 
Koebenhavn-Kastrup 23.4 9.2 9.2 
 
Odense-Beldringe 25.0 9.7 5.7 
 
Roenne 24.1 9.2 9.2 
 
Roskilde-Tune 23.9 9.2 9.2 
 
Skagen 22.2 8.8 8.8 
 




Thyboroen 21.5 8.7 8.7 
 
Tirstrup 25.3 9.7 9.7 
 
Vaerloese 24.2 9.2 9.2 
Estonia  Pjarnu 26.4 9.7 8.2 
 
Ristna 26.9 10.2 10.2 
 
Tallinn 26.8 9.7 6.4 
 
Tartu 26.4 10.2 10.2 
 
Valke-Maarja 27.3 9.7 7.2 
Faroe Islands Torshavn 15.2 5.8 4.8 
Finland Ahtari 28.5 9.7 9.4 
 
Bagaskar 26.3 9.2 6.6 
 
Halli 27.4 8.7 8.7 
 
Helsinki-Vantaa 28.4 9.7 9.7 
 
Ilomantsi 26.5 8.8 8.8 
 
Isosaari 27.1 9.7 8.7 
 
Ivalo 25.7 7.3 7.3 
 
Joensuu 27.3 8.8 8.8 
 
Jokioinen 26.5 8.7 8.7 
 
Jyvaskyla 27.4 9.2 9.2 
 
Kajaani 26.4 8.8 8.3 
 
Kauhava 27.1 9.2 5.4 
 
Kemi 27.0 8.3 5.7 
 
Kevo 25.2 6.8 6.8 
 
Kuopio 27.5 9.2 7.3 
 
Kuusamo 26.8 7.8 7.8 
 
Lahti 26.9 9.7 6.6 
 
Lappeenranta 28.2 9.2 9.2 
 
Mariehamn-Aland-Isl 28.4 10.2 10.2 
 
Mikkeli 28.8 10.2 8.6 
 
Muonio 25.5 7.3 7.3 
 
Niinisalo 27.2 9.2 9.2 
 
Nivala 28.1 9.2 9.2 
 
Oulu 26.9 8.8 8.3 
 
Pello 27.4 8.3 8.3 
 
Pori 27.6 9.7 9.7 
 
Pudasjarvi 26.5 8.3 7.1 
 
Rankki 26.3 9.2 5.6 
 
Rovaniemi 26.1 8.3 7.2 
 
Russaro 26.2 9.7 7.9 
 
Salla 25.1 7.3 7.3 
 
Sodankyla 26.9 7.8 5.9 
 




Tampere-Pirkkala 27.8 9.7 9.7 
 
Turku 29.5 10.2 6.3 
 
Uto 26.2 9.7 9.3 
 
Utti 28.1 9.7 7.5 
 
Vaasa-Ap 28.0 9.2 9.2 
 
Valassaaret 25.1 8.3 8.0 
 
Viitasaari 28.2 9.2 9.2 
France Abbeville 21.2 9.7 5.6 
 
Agen 26.4 14.1 10.7 
 
Ajaccio 29.7 17.1 5.8 
 
Alencon 23.1 10.7 6.4 
 
Bale-Mulhouse 25.6 11.7 7.3 
 
Bastia 29.0 17.3 5.9 
 
Beauvais 24.8 11.2 7.1 
 
Belle-Iie-Le-Talut 22.6 10.7 7.8 
 
Biarritz 22.6 12.2 5.5 
 
Bordeaux-Merignac 25.8 13.2 10.2 
 
Boulogne 20.6 9.2 6.1 
 
Bourg-St-Maurice 30.1 14.1 9.8 
 
Bourges 25.0 11.7 7.4 
 
Brest 23.5 11.2 7.8 
 
Caen-Carpiquet 22.6 10.2 7.2 
 
Calvi 29.9 16.9 7.8 
 
Cambrai 21.8 10.2 6.1 
 
Cap-Bear 28.0 16.1 5.9 
 
Cap-Cepet 29.3 16.6 5.5 
 
Cap-Corse 28.8 16.9 5.5 
 
Cap-De-La-Heve 21.0 9.7 6.3 
 
Cap-Pertusato 29.0 17.1 5.6 
 
Cazaux 25.7 13.2 10.1 
 
Chambery-Aix-Les-Ba 26.7 12.7 9.1 
 
Chassiron 23.7 11.7 8.4 
 
Clermont-Ferrand 26.9 12.2 8.9 
 
Cognac 27.6 13.1 10.5 
 
Dieppe 21.5 9.7 5.5 
 
Dijon 27.8 11.7 5.5 
 
Dinard 24.5 11.7 7.6 
 
Dunkerque 21.0 9.2 6.5 
 
Grenoble-St-Geoirs 28.2 12.6 7.0 
 
Grouin-De-Cancale 20.6 9.2 6.7 
 
Hyeres 29.6 16.1 7.0 
 




L-Iie-D-Yeu 23.4 11.7 7.5 
 
Le-Bourget 24.6 11.2 6.9 
 
Le-Mans 25.5 12.2 8.9 
 
Le-Puy 27.0 11.2 5.9 
 
Le-Raizet-Guadeloup 26.7 23.1 16.5 
 
Lille-Lesqui 22.7 10.2 6.1 
 
Limoges 24.9 11.2 6.5 
 
Lorient-Lan-Bihoue 23.2 11.2 7.4 
 
Luxeuil 25.4 11.2 7.1 
 
Lyon-Bron 28.7 12.7 6.9 
 
Lyon-Satolas 26.9 12.7 8.9 
 
Macon 27.0 12.2 5.8 
 
Marignane 29.8 16.1 6.7 
 
Maupertus 27.1 9.7 7.2 
 
Metz-Frescaty 24.0 10.7 7.0 
 
Meyenheim-Colmar 24.7 11.7 7.5 
 
Mont-De-Marsan 25.7 13.2 11.2 
 
Montelimar 29.9 14.6 10.5 
 
Montpellier 28.8 15.2 6.5 
 
Marseille 30.9 15.6 6.4 
 
Nancy-Essey 25.7 11.2 6.7 
 
Nice 28.3 16.5 5.8 
 
Nimes-Courbessac 30.6 15.2 12.9 
 
Nimes-Garons(Navy) 29.8 16.1 6.3 
 
Nantes 27.3 12.7 8.6 
 
Orange 30.1 16.1 5.8 
 
Orleans 26.7 11.2 7.4 
 
Ouessant 21.8 10.4 7.4 
 
Paris-Orly 25.9 11.7 6.8 
 
Pau 23.7 12.2 11.1 
 
Perpignan 29.0 15.5 5.5 
 
Poitiers 26.8 12.2 7.6 
 
Pte-De-La-Hague 22.4 10.1 5.8 
 
Pte-De-Penmarch 21.3 10.7 8.0 
 
Reims 23.6 10.7 7.2 
 
Rennes 25.1 11.7 7.8 
 
Rouen 21.8 10.2 5.7 
 
Saint-Dizier 25.3 12.2 8.0 
 
Saint-Girons 25.7 12.2 9.3 
 
Serge-Frolow(Ile-T) 25.6 22.0 18.1 
 
St-Etienne-Boutheon 27.7 12.7 8.5 
 




Tarbes-Ossun 24.2 12.1 9.1 
 
Toulouse-Blagnac 26.6 13.1 6.2 
 
Tours 26.2 11.7 7.4 
 
Villacoublay 23.5 10.7 7.0 
Georgia Tbilisi 28.8 13.7 7.6 
Germany Altenstadt 24.5 10.2 10.2 
 
Angermuende 23.3 9.2 9.2 
 
Arkona(Cape) 20.6 7.7 7.3 
 
Artern 23.2 10.2 7.4 
 
Bergen 23.7 10.2 6.1 
 
Berlin-Schonefeld 24.3 9.7 9.7 
 
Boizenburg(Aut) 22.8 9.7 5.7 
 
Boltenhagen 21.0 8.8 8.8 
 
Bremen 22.6 9.2 5.8 
 
Brocken(Peak) 16.6 5.8 5.8 
 
Bruggen(Raf) 24.3 10.2 6.3 
 
Buechel 22.2 9.2 9.2 
 
Bueckeburg 23.5 10.2 6.7 
 
Celle 24.1 10.2 6.4 
 
Cottbus 28.5 12.2 6.2 
 
Diepholz 23.2 10.2 6.3 
 
Doberlug-Kirchhain 25.1 11.2 5.9 
 
Dresden-Klotzsche 24.6 10.2 8.0 
 
Dusseldorf 22.6 9.7 7.0 
 
Erfurt-Binderslebn 23.9 9.7 6.6 
 
Fassberg 23.4 10.2 6.0 
 
Fichtelberg-Mtn 18.8 6.3 6.3 
 
Frankfurt-Main-Ap 25.8 11.2 6.5 
 
Gardelegen(Aut) 24.9 10.7 7.5 
 
Gera-Leumnitz 22.1 9.2 7.3 
 
Gluecksburg-Meierwi 22.0 8.8 8.8 
 
Goerlitz 22.8 9.2 6.5 
 
Greifswald 22.4 8.8 8.8 
 
Guetersloh 24.1 10.7 6.3 
 
Hohn 23.2 9.7 5.7 
 
Holzdorf 25.1 10.7 6.4 
 
Hopsten 23.0 10.2 5.7 
 
Hamburg 22.3 9.7 5.9 
 
Idar-Oberstein 24.5 10.2 10.2 
 
Ingolstadt 24.9 11.2 8.2 
 
Itzehoe 22.6 9.7 5.7 
 




Kalkar 23.5 10.7 6.0 
 
Karl-Marx-Stadt 23.0 9.7 7.3 
 
Koln-Bonn(Civ-Mil) 22.6 10.2 6.4 
 
Kuemmersbruck 23.6 10.2 6.2 
 
Laage 22.6 9.7 6.0 
 
Laarbruch(Raf) 23.8 10.2 6.8 
 
Lahr 24.8 11.7 7.4 
 
Landsberg 24.0 10.2 7.1 
 
Laupheim 24.8 10.2 10.2 
 
Lechfeld 24.2 10.2 10.2 
 
Leinefelde(Aut) 22.2 8.8 5.8 
 
Leipzig-Schkeuditz 24.1 9.7 7.7 
 
Lindenberg 24.3 10.2 10.2 
 
Luedenscheid 21.5 9.2 5.8 
 
Magdeburg 23.7 10.2 6.4 
 
Marnitz(Aut) 24.4 10.2 5.9 
 
Meiningen 22.3 9.2 5.9 
 
Mendig 25.8 11.2 6.2 
 
Meppen 25.0 10.7 6.0 
 
Messstetten 22.8 8.8 8.8 
 
Munich-Riem 25.0 10.7 7.8 
 
Mannheim 25.5 11.2 6.0 
 
Neubrandenburg 22.6 8.7 8.1 
 
Neuburg-Donau 25.1 10.2 10.2 
 
Neuruppin 22.8 9.7 6.7 
 
Niederstetten 23.6 10.2 6.6 
 
Noervenich 25.1 11.2 6.4 
 
Nordholz 21.3 9.2 5.6 
 
Nuerburg-Barweiler 22.0 9.2 5.9 
 
Oldenburg 22.8 9.7 6.2 
 
Oschatz 25.3 11.2 6.8 
 
Plauen(Aut) 24.9 9.7 7.1 
 
Potsdam 23.4 9.7 9.7 
 
Rheine-Bentlage 22.7 9.7 6.3 
 
Roth 24.9 10.7 6.3 
 
Schleswig-Jagel 23.2 9.7 9.7 
 
Schmuecke(Ridge) 20.4 7.3 7.3 
 
Schwerin 22.9 9.7 5.9 
 
Seehausen-Altmark 23.3 9.7 6.2 
 
Sonneberg-Neufang 24.1 9.2 6.2 
 
Straubing 24.6 10.2 10.2 
 




Teterow 23.4 9.2 9.2 
 
Trollenhagen 24.4 10.2 5.6 
 
Ueckermuende(Aut) 23.5 10.2 5.8 
 
Warnemuende 21.8 8.3 8.3 
 
Wernigerode(Aut) 24.7 10.2 7.7 
 
Wiesenburg 24.8 10.2 10.2 
 
Wittenberg 24.3 10.2 7.2 
 
Wittmundhaven 23.1 9.7 6.1 
 
Wunstorf 22.9 10.2 6.4 
 
Zinnwald-Georgenfe 19.4 7.3 7.3 
Greece Aktion(Ap) 29.1 18.2 6.8 
 
Alexandroupoli(Ap) 29.9 16.1 7.7 
 
Andravida(Ap) 29.1 18.8 7.1 
 
Athinai(Ap) 29.7 18.6 6.1 
 
Heraklion(Ap) 29.3 19.0 8.4 
 
Kastoria(Ap) 31.3 15.1 7.4 
 
Kerkyra(Ap) 28.6 18.4 6.4 
 
Kythira 28.8 18.3 7.7 
 
Lamia 30.7 18.1 5.7 
 
Larissa(Ap) 29.5 17.5 6.8 
 
Limnos(Ap) 30.1 16.6 8.8 
 
Methoni 29.5 19.0 7.8 
 
Milos 29.5 18.6 6.7 
 
Mytilini(Ap) 29.5 18.1 5.7 
 
Naxos 29.0 18.9 8.0 
 
Rhodes(Ap) 29.3 19.4 8.5 
 
Samos(Ap) 30.1 18.9 6.9 
 
Skyros(Ap) 29.1 17.5 6.0 
 
Souda(Ap) 29.8 19.0 7.8 
 
Souda-Bay-Crete 29.0 18.5 7.1 
 
Thessaloniki(Ap) 30.1 16.0 5.5 
 
Tripolis(Ap) 31.1 17.1 6.3 
Guernsey Guernsey-Ap 20.8 9.7 6.8 
 
Gibraltar 28.8 19.1 7.9 
Hungary Baja 28.8 12.2 10.2 
 
Bekescsaba 27.8 12.2 9.7 
 
Budapest-Pestszentl 27.0 12.2 9.5 
 
Debrecen 26.9 12.2 9.8 
 
Gyor 27.1 11.7 9.4 
 
Kecskemet 26.9 12.7 10.4 
 
Kekesteto 23.7 9.2 5.4 
 




Miskolc 25.8 11.7 8.2 
 
Nagykanizsa 26.2 12.2 9.7 
 
Nyiregyhaza-Napkor 27.4 11.7 9.4 
 
Paks 27.7 13.1 5.4 
 
Papa 26.8 11.7 10.2 
 
Pecs-Pogany 27.7 11.7 9.5 
 
Siofok 26.1 12.2 9.8 
 
Sopron 24.7 10.7 7.6 
 
Szeged 26.9 13.2 9.2 
 
Szentgotthard-Farka 27.0 11.7 9.5 
 
Szolnok 27.9 12.7 10.2 
 
Szombathely 26.9 12.2 7.7 
 
Veszprem-Szentkiral 25.8 11.2 8.2 
Iceland Akureyri 21.7 6.8 4.3 
 
Akurnes 20.6 6.8 6.5 
 
Bergstadir 20.9 6.3 6.3 
 
Bolungavik 21.5 6.3 6.3 
 
Dalatangi 20.0 6.3 5.1 
 
Egilsstadir 22.1 6.8 5.9 
 
Eyrarbakki 16.8 5.3 4.8 
 
Hveravellir 19.6 4.8 4.8 
 
Keflavik 15.5 4.3 4.3 
 
Kirkjubaejarklaustu 16.7 5.3 4.8 
 
Raufarhofn 19.9 6.3 4.1 
 
Reykjavik 19.1 6.3 6.0 
 
Stykkisholmur 22.2 7.3 4.7 
 
Vestmannaeyjar 15.9 5.3 4.5 
Ireland Belmullet 21.7 9.7 5.9 
 
Birr 21.8 9.7 5.9 
 
Casement-Aerodrome 18.6 8.3 8.3 
 
Cork-Ap 18.2 8.3 5.4 
 
Clones 21.0 9.2 5.4 
 
Dublin 22.9 9.7 5.9 
 
Kilkenny 23.0 10.2 6.1 
 
Mullingar 18.9 8.3 8.3 
 
Malin 22.0 9.2 5.5 
 
Rosslare 18.3 8.8 5.8 
 
Shannon-Ap 19.2 9.2 5.7 
 
Valentia Observatory 22.5 10.7 6.9 
Isle of Man Isle-Of-Man-Ronalds 18.7 8.3 8.3 
Italy Albenga 28.7 14.6 12.1 
 




Amendola 30.4 17.2 7.5 
 
Ancona-Falconara 26.8 12.7 8.2 
 
Ancona 26.9 13.2 9.5 
 
Aviano 24.4 11.2 6.0 
 
Bari-Palese-Macchie 29.1 17.2 5.7 
 
Bergamo-Orio-Al-Ser 28.2 13.1 6.9 
 
Bologna-Borgo-Panig 30.1 14.6 11.5 
 
Bolzano 28.7 14.6 11.0 
 
Brescia-Ghedi 28.7 14.1 11.8 
 
Brindisi 28.2 17.6 5.9 
 
Bonifati 26.6 14.1 5.8 
 
Cagliari-Elmas 29.7 18.8 7.0 
 
Campobasso 29.6 13.6 7.5 
 
Capo-Bellavista 28.8 17.5 6.5 
 
Capo-Caccia 28.9 17.6 5.9 
 
Capo-Frasca 28.7 18.2 6.9 
 
Capo-Mele 28.7 15.6 6.8 
 
Capo-Palinuro 28.6 17.3 6.1 
 
Catania-Fontanaross 29.5 19.2 7.4 
 
Catania-Sigonella 30.5 18.9 7.1 
 
Cozzo-Spadaro 28.0 18.9 8.3 
 
Crotone 29.9 18.2 6.9 
 
Dobbiaco 29.0 13.1 6.0 
 
Enna 26.2 13.6 7.1 
 
Falconara 29.3 14.6 11.1 
 
Firenze-Peretola 28.0 14.6 12.6 
 
Frontone 28.8 13.2 9.0 
 
Foggia 26.7 13.6 10.4 
 
Gela 28.2 19.1 8.2 
 
Genova-Sestri 28.0 15.1 6.2 
 
Grosseto 29.9 17.6 5.4 
 
Gioia Del Colle 28.3 14.1 9.5 
 
Lamezia-Terme 28.8 18.3 7.4 
 
Lecce 27.3 15.3 5.8 
 
Marina-Di-Ginosa 29.5 18.0 6.2 
 
Messina 28.5 18.3 7.5 
 
Milano-Linate 28.0 14.1 11.5 
 
Milano-Malpensa 27.8 13.6 11.0 
 
Mondovi 27.2 12.7 7.2 
 
Monte-Cimone 19.2 5.3 5.3 
 
Monte-Terminillo 26.1 10.2 6.2 
 




Milan 26.9 12.7 8.6 
 
Napoli-Capodichino 28.5 17.9 5.6 
 
Naples 29.1 16.6 5.4 
 
Novara-Cameri 25.1 11.2 7.2 
 
Olbia-Costa Smeralda 27.7 14.6 6.6 
 
Paganella 27.0 9.2 9.2 
 
Palermo-Boccadifalc 28.7 18.4 7.1 
 
Pantelleria 28.7 18.5 8.3 
 
Passo-Della-Cisa 29.0 12.2 11.3 
 
Passo-Rolle 27.1 11.7 11.7 
 
Perugia 31.5 15.1 11.1 
 
Pescara 29.4 15.6 11.9 
 
Piacenza 28.2 13.6 10.6 
 
Pisa-S-Giusto 29.5 16.6 7.0 
 
Ponza 28.6 17.6 6.0 
 
Potenza 30.2 14.1 12.7 
 
Punta-Marina 29.1 14.6 10.7 
 
Palermo 29.9 19.2 7.4 
 
Parma 25.4 11.7 6.1 
 
Pianosa 28.1 15.3 5.5 
 
Piacenza 24.9 11.2 8.4 
 
Pratica Di Mare 27.6 14.6 5.6 
 
Rimini 29.2 15.1 11.3 
 
Roma-Fiumicino 28.7 17.4 6.1 
 
Ronchi-Dei-Legionar 27.7 14.1 10.1 
 
Roma-Ciampino 27.5 14.1 11.2 
 
S-Maria-Di-Leuca 28.9 17.6 6.0 
 
S-Valentino-Alla-M 29.0 12.2 8.2 
 
Sigonella 28.6 18.9 7.2 
 
San Remo 26.1 12.7 9.8 
 
Tarvisio 28.4 13.1 7.7 
 
Torino-Bric-Della-C 26.4 12.2 7.1 
 
Torino-Caselle 24.7 12.7 9.8 
 
Trapani-Birgi 27.9 18.9 8.3 
 
Treviso-Istrana 27.8 13.6 10.3 
 
Trieste 27.3 13.2 9.1 
 
Taranto 27.7 15.3 5.9 
 
Treviso-S Angelo 24.5 11.2 5.4 
 
Udine-Rivolto 28.3 13.6 10.6 
 
Ustica 28.8 18.0 7.4 
 
Udine-Campoformido 23.2 11.2 7.0 
 




Verona-Villafranca 29.1 14.6 11.0 
 
Vicenza 26.2 13.6 10.4 
Jersey Jersey-Ap 21.4 10.2 7.0 
Latvia Daugavpils 26.2 10.2 10.2 
 
Gulbene 26.4 9.7 6.7 
 
Kolka 26.4 10.7 10.7 
 
Liepaja 26.5 10.7 6.3 
 
Riga 26.5 10.2 7.9 
 
Valga 25.3 9.2 6.4 
Lithuania Birzai 27.5 10.7 5.7 
 
Kaunas 25.9 10.2 10.2 
 
Klaipeda 22.8 8.3 8.2 
 
Siauliai 27.5 10.2 8.9 
 
Vilnius 27.0 10.2 10.2 
Luxembourg  Luxembourg-Luxembou 23.7 10.2 7.4 
Macedonia Bitola 30.5 14.6 8.4 
 
Kriva-Palanka 31.0 13.1 11.9 
 
Ohrid 30.0 14.6 9.6 
 
Skopje-Ap 31.3 15.1 9.2 
Moldova Kisinev 27.6 12.2 8.8 
Montenegro Plevlja 28.0 13.6 8.0 
 
Podgorica-Golubovci 30.0 15.1 11.6 
 
Tivat 28.3 16.1 6.2 
Netherlands Amsterdam-Ap-Schiph 21.8 9.7 6.7 
 
Beek 23.8 10.2 6.4 
 
De-Bilt 22.0 9.7 6.4 
 
De-Kooy 20.8 8.8 5.9 
 
Deelen 22.1 9.7 6.2 
 
Eindhoven 22.8 10.2 6.1 
 
Gilze-Rijen 22.9 10.2 6.7 
 
Groningen-Ap-Eelde 20.7 9.2 5.5 
 
Hoek-Van-Holland 19.5 8.8 5.8 
 
Leeuwarden 20.8 8.8 5.8 
 
Maastricht-Ap-Zuid 23.1 10.2 6.3 
 
Rotterdam-Ap-Zestie 21.7 9.7 6.5 
 
Soesterberg 23.3 10.2 6.4 
 
Twenthe 21.1 9.7 6.3 
 
Valkenburg 21.4 9.2 6.1 
 
Vlissingen 20.8 9.7 5.7 
 
Volkel 23.1 10.2 5.9 
 
Woensdrecht 21.3 10.2 6.1 




Alta-Lufthavn 25.3 7.3 5.5 
 
Andoya 22.1 6.8 5.0 
 
Banak 24.3 7.3 4.9 
 
Bardufoss 25.3 7.8 4.8 
 
Bergen-Flesland 20.5 7.8 7.3 
 
Bergen-Florida 20.7 7.8 7.7 
 
Bodo-Vi 22.1 7.3 6.1 
 
Byglandsfjord-Solba 26.2 9.7 8.7 
 
Fagernes 28.9 10.2 7.9 
 
Ferder-Fyr 22.6 8.3 6.2 
 
Fokstua-Ii 23.5 7.2 7.2 
 
Fruholmen-Fyr 20.9 6.3 4.3 
 
Jan-Mayen 18.6 4.3 4.3 
 
Kautokeino 26.1 7.3 7.3 
 
Kirkenes 24.7 6.8 6.8 
 
Kongsberg-Iv 28.8 10.7 8.8 
 
Kristiansand-Kjevik 26.1 9.2 9.2 
 
Lista-Fyr 20.5 7.8 7.8 
 
Myken 21.0 5.8 4.8 
 
Oksoy-Fyr 20.9 7.8 7.4 
 
Ona-Ii 16.9 6.3 6.1 
 
Orland-Iii 17.8 6.8 6.4 
 
Oslo-Fornebu 28.2 10.7 10.7 
 
Oslo-Gardermoen 25.6 9.2 9.2 
 
Roest-Iii 18.9 5.8 5.1 
 
Rygge 24.0 9.2 9.2 
 
Skrova-Fyr 23.3 7.3 6.0 
 
Slatteroy-Fyr 18.0 6.3 5.3 
 
Slettnes-Fyr 19.0 5.3 3.8 
 
Sortland 22.0 7.3 5.7 
 
Stavanger-Sola 20.0 7.8 7.8 
 
Svinoy-Fyr 15.9 5.8 5.8 
 
Torsvag-Fyr 24.2 6.8 5.1 
 
Torungen-Fyr 22.2 7.8 7.8 
 
Tromso-Langnes 23.9 6.8 6.8 
 
Trondheim-Vernes 24.5 8.7 8.6 
 
Utsira-Fyr 18.6 6.8 6.8 
 
Vardo 21.0 5.8 4.0 
Poland Bialystok 27.2 11.2 6.6 
 
Bielsko-Biala 27.2 11.2 7.8 
 
Bydgoszcz 19.9 8.3 8.3 
 




Czestochowa 24.6 9.7 6.8 
 
Elblag 24.0 9.7 5.9 
 
Gorzow-Wlkp 22.7 9.7 6.2 
 
Gdansk Port Polnocny 23.5 8.7 8.7 
 
Hel 23.8 9.2 5.9 
 
Jelenia-Gora 25.3 10.7 8.1 
 
Kalisz 24.6 9.7 5.7 
 
Kasprowy-Wierch 22.5 6.3 4.5 
 
Katowice 24.7 10.2 7.1 
 
Ketrzyn 27.4 11.7 7.4 
 
Kielce 24.3 9.7 6.7 
 
Klodzko 26.8 11.2 11.2 
 
Kolo 25.1 10.2 5.8 
 
Koszalin 22.4 8.7 8.7 
 
Kozienice 27.6 11.2 8.4 
 
Krakow 24.2 10.7 7.4 
 
Krosno 26.3 11.2 8.9 
 
Kolobrzeg 27.6 11.2 6.1 
 
Leba 22.0 8.8 8.8 
 
Lebork 24.9 9.7 9.7 
 
Legnica 24.5 10.2 10.2 
 
Lesko 26.7 11.2 8.2 
 
Leszno 24.3 10.2 6.4 
 
Lodz 24.9 10.2 10.2 
 
Lublin-Radawiec 27.0 11.2 11.2 
 
Mikolajki 28.1 11.2 11.2 
 
Mlawa 23.5 9.7 9.7 
 
Nowy-Sacz 27.6 12.2 9.1 
 
Olsztyn 24.3 9.7 9.7 
 
Opole 25.7 10.2 6.7 
 
Ostroleka 22.7 8.8 8.8 
 
Pila 24.5 10.2 6.3 
 
Plock 25.7 10.2 10.2 
 
Poznan 24.6 10.2 6.4 
 
Przemysl 24.5 10.7 10.7 
 
Raciborz 24.1 10.2 8.7 
 
Rzeszow-Jasionka 26.9 11.7 7.6 
 
Resko 21.6 8.7 8.7 
 
Sandomierz 24.6 10.2 7.0 
 
Siedlce 27.7 11.2 11.2 
 
Slubice 24.6 10.7 7.0 
 




Sulejow 25.1 10.2 7.7 
 
Suwalki 28.2 11.2 6.2 
 
Swinoujscie 24.4 9.7 6.0 
 
Szczecinek 22.7 9.2 9.2 
 
Szczecin 23.4 9.7 5.5 
 
Tarnow 25.7 11.2 7.2 
 
Terespol 27.4 11.2 7.0 
 
Torun 24.5 10.2 5.9 
 
Ustka 23.9 9.2 5.6 
 
Warszawa-Okecie 25.1 10.2 6.6 
 
Wielun 25.1 10.7 6.5 
 
Wlodawa 27.1 11.2 11.2 
 
Wroclaw-Ii 24.6 10.2 7.3 
 
Zakopane 26.3 10.7 6.9 
 
Zamosc 26.8 11.7 8.1 
 
Zielona-Gora 23.6 9.7 6.6 
Portugal Beja 32.0 19.4 7.1 
 
Braganca 31.5 15.6 12.2 
 
Coimbra 28.8 18.0 5.9 
 
Evora 31.1 18.7 6.5 
 
Flores(Acores) 23.6 14.1 5.7 
 
Funchal-S-Catarina 28.3 18.6 9.4 
 
Faro 31.8 21.0 8.3 
 
Funchal 24.6 16.6 7.2 
 
Horta-Castelo-Branc 22.6 13.7 5.6 
 
Lajes(Acores) 26.5 15.9 6.4 
 
Lisboa-Gago-Coutinh 29.5 18.5 6.7 
 
Lisboa-Portela 29.6 18.6 6.5 
 
Ponta-Delgada-Norde 27.3 17.7 7.5 
 
Portalegre 30.5 17.7 6.1 
 
Porto-Pedras-Rubras 27.4 16.3 5.9 
 
Porto-Santo 27.2 18.7 8.9 
 
Sagres 28.3 18.8 8.2 
 
Santa-Maria(Acores) 27.8 17.8 8.2 
 
Viana-Do-Castelo 27.9 17.0 5.7 
Romania Arad 26.1 12.2 5.6 
 
Bacau 28.6 12.7 5.7 
 
Baia-Mare 27.5 12.7 5.6 
 
Barlad 25.6 11.7 8.2 
 
Bistrita 26.8 13.1 6.5 
 
Blaj 27.4 12.7 11.2 
 




Bucuresti-Inmh-Bane 27.5 13.2 10.8 
 
Buzau 28.9 13.6 12.3 
 
Calafat 27.3 12.7 5.5 
 
Calarasi 28.7 13.1 11.7 
 
Caransebes 27.7 13.2 6.9 
 
Ceahlau-Toaca 23.6 8.7 8.7 
 
Cluj-Napoca 27.7 12.2 9.6 
 
Craiova 28.9 13.1 6.2 
 
Constanta 29.8 14.1 10.8 
 
Deva 27.3 13.6 8.1 
 
Drobeta-Turnu-Sever 26.9 13.6 9.8 
 
Fagaras 28.6 12.7 10.0 
 
Fetesti 29.3 13.1 11.2 
 
Giurgiu 28.3 12.7 10.9 
 
Grivita 28.6 13.1 11.4 
 
Galati 29.8 14.6 8.4 
 
Iasi 27.1 12.2 9.8 
 
Intorsura-Buzaului 28.0 12.2 9.1 
 
Jurilovca 29.3 12.7 5.8 
 
Kogalniceanu 29.0 13.1 11.3 
 
Mangalia 29.5 12.7 10.9 
 
Miercurea-Ciuc 27.8 12.2 9.0 
 
Oradea 26.8 11.7 9.5 
 
Oravita 27.2 12.2 10.6 
 
Petrosani 28.3 12.7 9.8 
 
Ploiesti 28.5 12.7 10.5 
 
Predeal 25.7 10.7 9.4 
 
Rarau(Monastery) 25.1 9.7 6.6 
 
Rimnicu-Valcea 29.1 13.6 8.8 
 
Roman 28.4 13.2 9.2 
 
Rosiori-De-Vede 27.7 13.6 6.6 
 
Satu-Mare 27.9 12.2 10.0 
 
Sibiu 26.8 12.7 5.8 
 
Sighetul-Marmatiei 26.7 12.7 8.5 
 
Suceava 27.6 11.7 5.9 
 
Sulina 29.3 13.2 11.0 
 
Targoviste 27.0 12.7 10.2 
 
Tg-Jiu 27.5 13.1 5.7 
 
Tg-Mures 28.3 13.6 9.3 
 
Timisoara 26.6 13.6 9.7 
 
Tr-Magurele 26.6 12.7 11.0 
 




Varfu-Omu 17.2 4.8 3.9 
 
Zalau 27.2 12.7 10.8 
Russia Adler 26.3 12.7 8.7 
 
Agata 26.2 6.3 4.4 
 
Aginskoe 28.6 10.2 5.8 
 
Agzu 26.5 11.7 8.2 
 
Ajan 21.7 7.3 7.3 
 
Akjar 28.7 10.2 6.4 
 
Aksa 27.4 10.2 5.5 
 
Alatyr` 26.6 10.7 10.3 
 
Aldan 26.6 7.8 7.8 
 
Alejskaja 28.1 10.7 10.1 
 
Aleksandrov-Gaj 31.1 12.2 12.2 
 
Aleksandrovsk-Sahal 24.3 8.7 8.7 
 
Aleksandrovskij-Zav 26.8 9.7 9.7 
 
Aleksandrovskoe 26.7 7.8 7.8 
 
Amderma 19.4 3.4 3.4 
 
Amga 28.5 8.8 7.6 
 
Anadyr 21.5 5.3 5.3 
 
Anucino 28.1 11.7 11.7 
 
Arhangelsk 25.4 7.3 7.3 
 
Arhara 27.7 10.7 10.7 
 
Arka 27.9 8.7 8.7 
 
Armavir 26.5 12.2 9.9 
 
Astrahanka 25.1 11.2 9.9 
 
Astrahan 29.4 13.1 11.0 
 
Baevo 27.2 9.7 9.7 
 
Bagdarin 27.5 8.7 5.6 
 
Bajandaj 26.8 8.8 8.8 
 
Bakaly 27.8 9.7 9.7 
 
Bakchar 27.3 9.2 9.2 
 
Balagansk 27.8 9.7 9.7 
 
Balasov 28.1 11.7 11.7 
 
Barabinsk 28.4 9.7 9.7 
 
Barencburg 20.4 3.9 3.9 
 
Barnaul 27.8 9.7 9.7 
 
Batamaj 28.7 8.3 8.3 
 
Belyj 27.2 10.2 10.2 
 
Berezovo 25.4 6.8 6.8 
 
Bijsk-Zonalnaja 27.3 10.2 8.0 
 
Bikin 27.9 11.7 11.7 
 




Birsk 27.3 10.2 9.7 
 
Blagovescensk 27.9 11.2 11.2 
 
Bodajbo 27.2 8.7 8.7 
 
Bogorodskoe 25.4 9.2 9.2 
 
Bogucany 28.8 9.7 9.7 
 
Bogucar 28.5 12.2 7.4 
 
Bologoe 26.5 9.7 9.4 
 
Bolshereche 26.4 9.2 7.8 
 
Bolsoj-Santar 22.5 7.3 7.3 
 
Bol`Sie-Uki 29.0 10.2 7.8 
 
Bomnak 26.9 9.7 7.1 
 
Borzja 27.7 9.7 9.7 
 
Bor 28.1 8.3 8.3 
 
Bratsk 26.9 8.3 7.0 
 
Brjansk 26.4 10.7 10.7 
 
Budennovsk 27.6 12.7 9.4 
 
Bugarihta 30.5 11.2 9.6 
 
Bugulma 26.5 9.2 8.4 
 
Buj 25.5 9.2 7.3 
 
Burukan 25.2 9.2 9.2 
 
Buzuluk 29.4 11.2 11.1 
 
Celina 28.0 12.7 12.7 
 
Cemal 29.2 12.2 12.2 
 
Centralnyj-Rudnik 26.5 8.7 8.7 
 
Cerepovec 26.1 9.2 8.1 
 
Cerlak 27.1 9.2 9.2 
 
Cernuska 27.0 9.7 7.9 
 
Chany 26.8 9.7 8.3 
 
Chara 28.4 8.7 8.2 
 
Cheljabinsk-Balandi 26.4 9.2 9.2 
 
Cherdyn 27.4 8.3 8.3 
 
Chernishevskij 26.0 6.3 5.8 
 
Chernjaevo 28.0 10.7 9.4 
 
Cherskij 25.6 6.3 4.0 
 
Chita 27.6 9.7 5.6 
 
Chokurdah 23.2 4.8 4.8 
 
Cjulbju 29.2 10.2 6.8 
 
Culman 25.2 6.8 6.8 
 
Culym 27.7 9.7 8.8 
 
Curapca 29.5 9.2 5.3 
 
Dalnerechensk 26.6 11.2 11.2 
 




Divnoe 29.1 13.2 10.7 
 
Dudinka 24.4 4.8 4.8 
 
Duvan 27.7 9.2 5.5 
 
Dzalinda 27.3 10.2 5.7 
 
Dzardzan 26.9 6.3 6.3 
 
Egvekinot 22.5 5.8 5.8 
 
Ekaterinburg 25.9 8.8 8.8 
 
Ekaterino-Nikolskoe 25.4 10.7 10.7 
 
Ekimchan 27.3 9.2 9.2 
 
Elabuga 27.4 9.7 9.0 
 
Elat`Ma 25.6 9.7 9.7 
 
Elec 27.3 10.7 5.7 
 
Enisejsk 27.1 9.2 6.3 
 
Erbogacen 27.4 8.3 8.3 
 
Erofej-Pavlovic 27.9 9.7 9.7 
 
Ersov 29.1 10.7 9.9 
 
Gajny 25.1 8.3 7.2 
 
Gari 27.0 9.2 9.2 
 
Glazov 26.4 8.7 5.7 
 
Gmo-Im-Ek-Fedorov 14.5 1.9 1.9 
 
Gorin 27.2 10.7 9.8 
 
Gorjacinsk 26.2 9.2 9.2 
 
Gridino 23.3 7.3 6.6 
 
Gvasjugi 25.2 10.2 9.0 
 
Habarovsk 26.2 10.2 9.2 
 
Hadama 28.1 9.7 9.7 
 
Hanty-Mansijsk 27.0 8.8 8.5 
 
Hatanga 23.6 4.3 4.3 
 
Hilok 29.3 10.2 6.3 
 
Holmsk 23.6 9.7 9.7 
 
Horinsk 27.2 9.7 9.7 
 
Hoseda-Hard 24.2 5.8 5.8 
 
Hularin 26.7 10.2 5.6 
 
Ignasino 29.1 10.2 6.4 
 
Ilyinskiy 21.1 8.3 7.8 
 
Im-Mv-Popova 19.2 3.4 3.4 
 
Im-Poliny-Osipenko 26.6 10.2 8.9 
 
Irkutsk 25.0 8.7 8.7 
 
Isilkul 28.2 9.7 8.0 
 
Isim 27.8 9.7 8.3 
 
Isit 27.9 8.8 8.8 
 




Izhevsk 26.1 9.2 5.6 
 
Jakutsk 27.2 8.3 8.3 
 
Janaul 27.5 10.2 10.0 
 
Jaskul 29.3 13.6 11.4 
 
Jur`Evec 26.2 9.7 9.5 
 
Juzhno-Kurilsk 22.7 8.8 8.8 
 
Juzhno-Sahalinsk 23.8 9.7 8.9 
 
Kacug 27.6 9.7 9.7 
 
Kajlastuj 29.0 10.7 5.8 
 
Kalacinsk 27.5 9.7 6.3 
 
Kalac 28.1 12.2 6.0 
 
Kalakan 27.8 10.2 10.2 
 
Kalevala 27.4 7.8 7.7 
 
Kaliningrad 25.5 10.2 10.2 
 
Kaluga 24.5 9.7 9.2 
 
Kamen-Na-Obi 27.7 10.2 5.5 
 
Kamenskoe 24.4 6.8 5.2 
 
Kamysin 29.2 11.2 11.2 
 
Kamyslov 28.5 9.7 9.7 
 
Kandalaksa 24.8 7.3 6.5 
 
Kanin-Nos 21.7 4.8 3.9 
 
Karasuk 27.7 9.7 9.7 
 
Kargasok 28.0 8.3 8.3 
 
Kargopol 27.1 8.8 8.8 
 
Kazachinsk 27.3 9.7 6.6 
 
Kazan` 26.2 9.7 9.2 
 
Kedon 25.6 6.8 6.8 
 
Kemerovo 25.9 8.3 8.3 
 
Kem 23.5 7.2 6.7 
 
Kingisepp 26.9 9.7 8.6 
 
Kirensk 25.9 8.3 8.3 
 
Kirovskij 25.8 10.7 6.0 
 
Kirov 26.9 9.2 8.3 
 
Kirs 25.6 8.2 5.5 
 
Kjahta 27.6 10.7 7.6 
 
Kjusjur 24.9 5.3 5.3 
 
Kljuchi 24.8 7.8 7.8 
 
Kljuci 29.2 11.2 10.7 
 
Kochki 27.8 9.7 7.5 
 
Kocubej 29.5 13.1 10.4 
 
Kojnas 26.4 7.8 7.8 
 




Kolpasevo 25.9 8.3 8.3 
 
Kolyvan 27.0 9.2 9.2 
 
Korf 20.4 6.3 6.3 
 
Kotlas 26.1 8.7 8.7 
 
Koz`Modem`Jansk 26.5 9.7 8.7 
 
Krasnodar 27.7 12.7 10.4 
 
Krasnoozersk 26.1 9.7 5.7 
 
Krasnoscele 24.6 6.8 5.4 
 
Krasnoufimsk 26.7 9.7 9.6 
 
Krasnye-Baki 26.3 9.7 9.7 
 
Krasnyj-Chikoj 27.7 10.7 9.8 
 
Krasnyj-Jar 26.9 12.2 12.2 
 
Kreschenka 27.1 8.7 7.2 
 
Kudymkar 26.5 8.8 7.5 
 
Kupino 26.0 9.2 9.2 
 
Kurgan 25.1 8.8 7.4 
 
Kursk 28.0 11.2 6.7 
 
Kur 28.6 11.7 11.7 
 
Kyra 28.9 11.6 9.4 
 
Kystovka 26.7 8.7 5.5 
 
Kyzyl 28.8 11.2 11.2 
 
Lensk 27.2 7.8 7.8 
 
Leusi 26.7 8.7 6.0 
 
Losinoborskoe 27.4 9.2 9.2 
 
Lovozero 24.6 6.8 4.8 
 
Lukojanov 27.3 9.7 7.9 
 
Magadan 23.2 6.8 6.8 
 
Magdagaci 27.7 9.2 9.2 
 
Magnitogorsk 27.5 10.2 10.2 
 
Mahackala 27.2 12.7 6.7 
 
Majsk 27.5 9.7 6.5 
 
Makusino 29.0 10.2 5.8 
 
Malye-Karmakuly 18.4 3.9 3.9 
 
Mama 27.3 8.3 8.3 
 
Maresale 20.5 3.9 3.9 
 
Mariinsk 26.6 9.2 6.0 
 
Markovo 26.2 7.3 7.3 
 
Masljanino 26.8 9.7 7.2 
 
Medvezegorsk 27.0 8.8 8.8 
 
Meleuz 26.9 9.7 7.0 
 
Mezen 22.4 5.8 5.8 
 




Mogoca 27.7 9.7 9.7 
 
Mondy 25.3 7.8 6.7 
 
Morozovsk 30.5 12.2 12.2 
 
Moskva 26.3 10.2 10.2 
 
Mozdok 26.2 12.2 10.5 
 
Murmansk 23.3 6.3 6.3 
 
Muzi 24.7 6.8 6.8 
 
Moscow 25.8 9.7 9.3 
 
Nagornyj 25.7 8.3 7.3 
 
Nalcik 25.4 11.2 8.0 
 
Napas 27.5 8.3 7.6 
 
Narjan-Mar 24.4 5.8 4.3 
 
Nazyvoevsk 28.4 9.7 7.8 
 
Nerchinskij-Zavod 27.3 10.7 7.8 
 
Nikolaevsk-Na-Amure 23.2 8.3 8.3 
 
Nikolaevskoe 24.3 9.2 7.0 
 
Nikolo-Poloma 25.4 8.8 5.9 
 
Nikolskoe 18.4 6.3 6.3 
 
Nikol`Sk 26.1 9.2 6.9 
 
Nizhneangarsk 25.2 8.3 8.3 
 
Nizhneudinsk 27.0 9.7 9.7 
 
Niznij-Novgorod 25.6 9.2 9.2 
 
Njaksimvol 28.0 8.8 8.8 
 
Njandoma 26.9 8.8 7.4 
 
Njurba 26.6 7.3 7.3 
 
Nogliki 24.4 8.3 8.3 
 
Nolinsk 26.2 9.2 8.0 
 
Norsk 28.2 10.7 6.8 
 
Novokuznetsk 26.0 8.8 8.8 
 
Novoselenginsk 27.7 10.2 5.6 
 
Novosibirsk 25.6 8.7 8.7 
 
Nozovka 27.5 9.7 8.5 
 
Objacevo 26.9 8.8 5.9 
 
Obluce 26.5 10.7 10.7 
 
Odesskoe 27.9 9.7 9.7 
 
Ohansk 28.2 9.7 9.7 
 
Ohotsk 20.4 6.3 6.3 
 
Ojmjakon 26.4 7.8 5.4 
 
Oktjabrskoe 26.4 7.8 6.5 
 
Olekminsk 26.8 8.3 5.3 
 
Olenek 24.5 5.8 3.9 
 




Omsk 26.7 9.2 7.1 
 
Onega 26.7 8.3 8.3 
 
Oparino 27.0 9.2 6.0 
 
Ordynskoe 27.1 9.7 7.9 
 
Orel 28.0 10.7 10.7 
 
Orenburg 28.9 10.7 6.4 
 
Orlinga 28.3 10.2 8.0 
 
Ostaskov 27.3 10.2 10.2 
 
Ostrov-Dikson 19.3 2.9 2.7 
 
Ostrov-Golomjannyj 4.7 0.4 0.0 
 
Ostrov-Kotelnyj 17.9 2.4 2.4 
 
Ostrov-Vize 0.0 0.0 0.0 
 
Ostrov-Vrangelja 16.5 3.4 3.4 
 
Ozernaja 19.4 6.8 6.8 
 
Partizansk 25.8 11.2 7.9 
 
Pavelec 23.5 9.2 7.7 
 
Pechora 25.5 6.8 6.8 
 
Penza 27.6 9.7 6.8 
 
Perm 26.2 8.8 8.8 
 
Pervomajskoe 28.2 9.7 7.3 
 
Petropavlovsk-Kamch 22.8 8.3 8.3 
 
Petrovskij-Zavod 29.4 10.2 7.2 
 
Petrozavodsk 27.0 8.7 8.7 
 
Pilvo 22.7 8.3 8.3 
 
Pinega 26.6 7.8 7.6 
 
Pjalica 21.8 5.8 4.6 
 
Pogibi 22.4 7.8 7.8 
 
Pogranichnoe 22.1 8.3 8.3 
 
Pogranichnyj 26.6 11.2 11.2 
 
Pojarkovo 27.4 11.2 11.2 
 
Pokrovskaja 28.8 8.3 8.3 
 
Polargmo-Im-Et-K 0.0 0.0 0.0 
 
Poltavka 27.5 9.7 9.7 
 
Poltavka 27.6 12.7 5.5 
 
Poronajsk 21.4 7.8 7.8 
 
Poset 23.6 11.7 11.7 
 
Preobrazhenie 23.7 11.2 10.8 
 
Priargunsk 27.3 9.7 9.7 
 
Primorsko-Ahtarsk 28.4 12.2 9.3 
 
Pskov 26.7 10.2 8.3 
 
Pudino 26.7 9.2 9.2 
 




Reboly 27.0 8.3 8.3 
 
Rebriha 27.7 10.2 7.6 
 
Remontnoe 29.2 12.7 7.9 
 
Rjazan 26.1 10.2 10.2 
 
Romanovka 28.1 9.7 5.8 
 
Roslavl 27.3 10.2 10.2 
 
Rostov-Na-Donu 28.4 12.2 8.1 
 
Rostov 27.2 9.7 6.2 
 
Rubcovsk 28.0 10.2 7.6 
 
Rudnaja-Pristan 24.1 10.7 8.8 
 
Rybinsk 25.9 9.2 7.3 
 
Sadrinsk 25.4 9.2 9.2 
 
Saim 26.8 9.2 7.8 
 
Sakun`Ja 26.1 9.7 8.5 
 
Salehard 25.1 6.3 4.1 
 
Samara 26.5 10.2 9.4 
 
Samary 26.4 9.2 7.1 
 
Sangary 28.2 7.3 7.3 
 
Saran-Paul 26.9 7.8 7.8 
 
Saratov 26.1 10.2 10.2 
 
Sargatskoe 27.6 9.7 7.6 
 
Sar`Ja 25.9 9.2 7.6 
 
Segeza 25.9 7.7 5.0 
 
Sejmchan 27.6 7.8 6.1 
 
Sektagli 27.6 11.2 11.2 
 
Selagoncy 27.7 7.3 7.3 
 
Senkursk 27.0 8.7 5.6 
 
Serafimovic 28.5 11.7 6.5 
 
Severnoe 27.2 9.2 9.2 
 
Severo-Kurilsk 21.4 7.8 7.8 
 
Shilka 27.3 9.7 9.7 
 
Simusir 21.3 7.8 7.5 
 
Slavgorod 28.3 10.2 10.2 
 
Smidovich 26.7 10.7 9.7 
 
Smolensk 26.3 9.7 6.4 
 
Sofijskij-Priisk 27.7 9.2 5.6 
 
Sojna 21.9 5.3 5.3 
 
Solnethnaya 24.4 8.3 8.3 
 
Solovevsk 27.8 10.7 8.8 
 
Sortavala 27.2 9.2 9.2 
 
Sosnovo-Ozerskoe 27.2 7.8 7.8 
 




Sretensk 28.5 10.7 6.5 
 
St-Petersburg 26.5 9.2 8.3 
 
Stavropol 29.0 11.2 6.3 
 
Sterlitamak 27.8 10.7 10.7 
 
Suhinici 26.8 10.7 10.7 
 
Sumiha 27.0 9.7 9.7 
 
Suntar 29.7 8.7 6.0 
 
Sura 25.7 7.8 7.8 
 
Surgut 26.9 7.3 7.3 
 
Svetlograd 26.4 12.2 10.1 
 
Syktyvkar 26.6 8.2 5.1 
 
Sym 28.2 8.8 8.8 
 
Tajshet 27.1 9.2 9.2 
 
Tambov 28.2 11.2 11.2 
 
Tanguj 28.1 9.2 5.8 
 
Tanhoj 24.3 8.3 8.3 
 
Tara 26.4 9.2 7.1 
 
Tarko-Sale 27.0 6.3 5.3 
 
Tatarsk 27.4 9.2 9.2 
 
Tazovskoe 24.9 5.3 5.3 
 
Ternej 23.4 10.2 8.1 
 
Tevriz 27.5 9.2 6.9 
 
Tihoreck 26.8 12.2 9.3 
 
Tihvin 27.0 9.7 7.3 
 
Tiksi 19.8 3.9 3.9 
 
Tisul 26.5 8.8 5.4 
 
Tivjaku 25.4 9.7 8.9 
 
Tjukalinsk 27.6 9.7 8.0 
 
Tjumen 26.8 9.2 9.2 
 
Tobolsk 27.1 9.2 7.9 
 
Toguchin 26.2 9.2 9.2 
 
Toko 27.8 8.8 6.6 
 
Tompo 28.7 8.3 8.3 
 
Tomsk 27.6 9.2 9.2 
 
Tot`Ma 24.7 8.8 7.0 
 
Troicko-Pecherskoe 26.3 7.7 6.0 
 
Troickoe 27.2 10.7 9.2 
 
Troizk 28.1 10.2 9.2 
 
Trubcevsk 28.7 11.2 7.3 
 
Tuapse 24.9 11.7 7.2 
 
Tula 27.1 10.7 10.7 
 




Tunka 28.4 11.1 9.8 
 
Turij-Rog 27.4 11.7 7.0 
 
Turinsk 26.4 9.2 7.2 
 
Turocak 25.8 9.7 8.2 
 
Turuhansk 26.2 6.8 5.1 
 
Tver 25.7 9.2 9.2 
 
Tynda 27.6 9.7 9.7 
 
Uakit 27.2 6.8 4.9 
 
Uega 27.8 8.7 8.7 
 
Ufa 27.0 10.2 10.2 
 
Uhta 25.2 7.2 5.4 
 
Ulan-Ude 27.0 9.7 9.7 
 
Ulety 28.8 10.2 9.5 
 
Ulyanovsk 28.4 10.7 10.3 
 
Umba 23.3 7.3 6.2 
 
Urjupinsk 26.3 11.2 6.7 
 
Urmi 26.9 11.7 11.7 
 
Ust-Barguzin 25.8 9.2 5.7 
 
Ust-Cilma 23.9 6.3 5.9 
 
Ust-Ilimsk 25.7 7.8 6.6 
 
Ust-Isim 27.6 9.2 5.4 
 
Ust-Judoma 29.9 10.2 5.6 
 
Ust-Kamchatsk 20.2 6.8 6.8 
 
Ust-Kulom 26.3 8.3 5.3 
 
Ust-Kut 25.1 7.3 6.3 
 
Ust-Maja 29.0 8.7 8.7 
 
Ust-Njukzha 28.7 10.7 9.6 
 
Ust-Umalta 27.9 11.2 11.2 
 
Ust-Usa 24.4 5.8 5.8 
 
Usugli 29.1 10.2 10.2 
 
Vanzil-Kynak 28.2 8.7 8.7 
 
Velikie-Luki 26.0 9.2 9.2 
 
Velsk 29.0 9.7 8.6 
 
Verescagino 28.3 9.7 7.8 
 
Verhneimbatsk 27.9 7.2 7.2 
 
Verhnij-Baskuncak 29.6 13.1 7.0 
 
Verhnij-Ufalej 27.9 9.7 9.7 
 
Verhnjaja-Gutara 27.4 9.7 5.8 
 
Verhnjaja-Tojma 26.3 8.3 7.4 
 
Verhojansk 28.7 7.3 7.3 
 
Verhotur`E 27.5 9.2 9.2 
 




Vesljana 27.1 7.8 7.8 
 
Vikulovo 26.7 9.2 6.4 
 
Viljujsk 28.7 8.3 8.3 
 
Vitim 27.7 8.7 8.7 
 
Vjazma 26.6 10.2 10.2 
 
Vladimir 27.0 9.7 9.7 
 
Vladivostok 23.4 10.7 8.3 
 
Volciha 27.5 10.2 8.1 
 
Volgograd 29.8 11.7 11.7 
 
Vologda 25.7 8.7 5.9 
 
Vorkuta 24.2 4.8 4.8 
 
Vorogovo 27.2 7.8 7.8 
 
Voronez 26.8 10.7 10.7 
 
Voronez 27.7 11.2 6.4 
 
Vozega 25.1 8.8 6.3 
 
Vyborg 28.4 9.2 6.4 
 
Vytegra 26.8 9.2 8.2 
 
Wladikavkaz 25.7 10.7 8.7 
 
Yakutsk 29.8 8.7 8.7 
 
Zametcino 27.3 10.7 10.7 
 
Zamokta 25.5 6.8 6.8 
 
Zavitaja 27.6 10.7 9.7 
 
Zdvinsk 27.5 9.7 6.3 
 
Zeja 28.0 10.7 7.7 
 
Zhigalovo 27.8 9.7 6.0 
 
Zhigansk 26.4 6.3 6.3 
 
Zima 27.7 9.7 9.7 
 
Zizgin 22.1 6.7 5.3 
 
Zmeinogorsk 27.9 10.7 6.6 
 
Zolotoj 22.2 8.7 6.1 
 
Zuravlevka 24.9 11.2 7.3 
 
Zverinogolovskaja 29.1 10.2 7.7 
 
Zyrjanka 25.4 6.3 5.9 
Serbia Banatski-Karlovac 28.5 13.1 6.3 
 
Beograd-Surcin 28.4 13.6 7.6 
 
Beograd 28.4 13.6 10.9 
 
Cuprija 27.7 13.6 11.2 
 
Dimitrovgrad 29.4 14.1 6.7 
 
Kikinda 28.4 13.6 10.4 
 
Kopaonik 22.1 8.3 8.3 
 
Kraljevo 26.9 13.2 7.2 
 




Leskovac 28.5 13.6 7.4 
 
Loznica 26.0 12.7 6.0 
 
Negotin 28.9 13.6 6.6 
 
Nis 28.8 13.6 10.9 
 
Novi-Sad-Rimski-San 27.2 13.2 9.9 
 
Palic 28.7 13.1 5.6 
 
Pec 30.2 14.1 11.0 
 
Pristina 29.2 13.6 7.8 
 
Podgorica 31.3 16.1 11.8 
 
Sjenica 27.2 11.6 6.4 
 
Smederevska-Palanka 28.5 13.1 6.9 
 
Sombor 28.5 14.1 10.3 
 
Sremska-Mitrovica 27.6 13.6 10.8 
 
Valjevo 25.9 13.2 7.5 
 
Veliko-Gradiste 28.0 13.1 7.1 
 
Vranje 28.8 13.6 7.1 
 
Vrsac 28.8 13.1 7.1 
 
Zlatibor 27.4 12.2 5.4 
 
Zrenjanin 27.5 13.6 9.7 
Slovakia Bratislava-Letisko 28.2 12.7 8.0 
 
Chopok 23.4 6.7 6.4 
 
Dudince 27.9 13.2 7.9 
 
Hurbanovo 28.9 12.7 10.1 
 
Kamenica-Nad-Ciroch 28.6 13.2 6.3 
 
Kosice 29.3 12.7 6.0 
 
Liesek 25.6 10.7 10.7 
 
Lomnicky-Stit 13.6 3.3 2.9 
 
Lucenec 29.0 12.7 6.6 
 
Milhostov 28.4 13.2 8.0 
 
Nitra 25.6 12.7 8.8 
 
Piestany 26.8 12.2 8.3 
 
Poprad-Tatry 28.4 11.7 11.7 
 
Prievidza 28.4 13.2 7.7 
 
Sliac 28.8 13.2 5.9 
 
Strbske-Pleso 26.3 10.7 5.6 
 
Stropkov-Tisinec 28.5 12.7 8.4 
 
Telgart 26.3 10.7 10.7 
 
Zilina-Hricov 28.3 12.7 5.4 
Slovenia Ljubljana-Bezigrad 28.0 12.7 8.6 
 
Ljubljana-Brnik 27.4 12.2 8.8 
 
Portoroz 29.9 14.1 10.1 




Asturias-Aviles 21.4 12.7 5.7 
 
Alicante 31.1 19.8 8.3 
 
Almeria 32.0 20.4 9.6 
 
Avila 28.9 12.7 6.8 
 
Badajoz-Talavera-La 31.2 19.1 5.8 
 
Barcelona-Ap 29.0 17.5 5.8 
 
Bilbao-Sondica 22.9 13.1 11.5 
 
Burgos 29.3 12.7 8.7 
 
Caceres 30.5 18.5 5.7 
 
Ciudad-Real 30.4 17.6 7.9 
 
Cordoba-Ap 30.3 19.5 7.0 
 
Cadiz 28.5 14.3 6.2 
 
Castellon 30.2 18.2 7.1 
 
Ceuta 29.4 19.0 8.8 
 
Cuenca 30.3 14.1 9.7 
 
Fuerteventura-Ap 27.9 19.5 11.0 
 
Gerona-Costa-Brava 29.5 16.6 8.4 
 
Granada-Ap 31.1 18.1 9.2 
 
Guadalajara 30.7 14.6 10.3 
 
Huelva 32.2 20.0 8.2 
 
Huesca 30.9 15.6 5.6 
 
Ibiza-Es-Codola 29.0 18.3 7.4 
 
Jerez-De-La-Fronter 30.4 19.9 8.4 
 
Jaen 32.6 19.2 7.0 
 
La-Coruna 27.1 15.1 6.4 
 
La-Palma-Ap 27.6 19.8 11.9 
 
Lanzarote-Ap 27.1 19.0 11.3 
 
Leon-Virgen-Del-Cam 30.1 14.1 8.6 
 
Logrono-Agoncillo 29.7 14.6 5.5 
 
Las Palmas 29.1 22.5 14.5 
 
Lerida 31.7 17.1 7.3 
 
Lugo 25.8 13.1 5.6 
 
Madrid-Barajas-Rs 30.3 17.1 7.6 
 
Madrid-Getafe 30.8 16.6 5.7 
 
Melilla 27.9 18.6 8.7 
 
Menorca-Mahon 28.2 17.4 6.3 
 
Moron-De-La-Fronter 30.6 20.0 8.0 
 
Murcia-Alcantarilla 31.4 19.6 6.2 
 
Murcia-San-Javier 29.9 19.4 8.0 
 
Murcia 30.5 19.7 7.6 
 
Malaga 31.9 20.0 8.4 
 




Oviedo 24.3 13.7 11.3 
 
Orense 27.9 14.8 5.8 
 
Palencia 31.3 15.6 6.6 
 
Palma 30.3 19.1 7.6 
 
Pamplona 29.5 14.1 5.7 
 
Reus-Ap 28.7 17.1 6.6 
 
Rota-Nas 29.6 18.9 7.7 
 
Salamanca-Matacan 31.7 15.6 5.6 
 
San-Sebastian-Fuent 22.5 12.2 5.7 
 
Santander-Parayas 22.2 12.9 6.3 
 
Santiago-Labacolla 26.6 14.2 6.7 
 
Sevilla-San-Pablo 30.8 19.8 7.8 
 
Soria 30.6 13.2 7.8 
 
Sta-Cruz-De-Teneri 28.5 20.5 11.6 
 
San Sebastian 23.6 13.4 5.8 
 
Santander 25.6 14.3 6.4 
 
Segovia 29.7 13.6 10.4 
 
Tenerife-Los-Rodeos 25.3 18.6 10.4 
 
Tenerife-Sur 29.1 21.2 13.1 
 
Tortosa 29.5 17.6 5.5 
 
Tarragona 30.5 18.1 6.4 
 
Teruel 28.8 13.7 5.8 
 
Toledo 33.2 17.8 5.7 
 
Valencia-Ap 29.6 19.2 7.2 
 
Valladolid-Villanub 31.3 14.1 7.1 
 
Valladolid 31.8 15.6 5.4 
 
Vigo-Peinador 28.4 15.9 6.6 
 
Vitoria 25.7 12.2 9.1 
 
Zaragoza-Ap 30.9 17.1 6.5 
 
Zamora 30.9 15.1 6.3 
Sweden Angelholm 22.6 8.8 8.8 
 
Arjeplog 23.6 7.3 7.3 
 
Bjuroklubb(Lgt-H) 24.6 7.8 7.7 
 
Falsterbo 22.5 9.2 9.2 
 
Faro-Island 24.0 8.3 8.3 
 
Fransta 28.0 9.2 9.2 
 
Gaddede 24.4 7.8 7.2 
 
Goteborg-Landvetter 22.7 8.7 7.9 
 
Goteborg-Save 22.5 8.8 8.8 
 
Gotska-Sandon 26.7 10.2 5.8 
 
Gunnarn 26.9 8.3 5.2 
 




Harstena 25.5 8.7 6.7 
 
Hemavan 24.2 6.8 6.8 
 
Hoburg 24.4 8.8 7.7 
 
Holmogadd 23.4 7.8 7.8 
 
Jokkmokk(Swe-Afb) 26.6 7.8 7.8 
 
Jonkoping-Axamo 27.1 10.2 9.6 
 
Karlstad-Flygplats 26.6 9.7 8.7 
 
Katterjakk 21.6 5.3 5.3 
 
Kiruna 24.4 6.8 6.8 
 
Kramfors(Swe-Afb) 27.3 9.2 9.2 
 
Kvikkjokk-Arrenjark 26.4 7.8 5.0 
 
Lainio 23.8 6.8 6.8 
 
Landsort 22.0 8.3 6.2 
 
Linkoping-Malmslatt 27.4 10.2 10.2 
 
Ljungbyhed(Swe-Afb) 22.9 9.2 9.2 
 
Lulea-Kallax 27.0 8.7 8.2 
 
Malilla 24.3 9.2 6.3 
 
Malmo-Sturup 22.8 9.2 9.2 
 
Malung 27.1 9.7 9.7 
 
Osby 23.4 8.8 6.2 
 
Ostersund-Froson 24.2 7.8 7.8 
 
Ostmark 27.6 9.2 9.2 
 
Pajala 28.0 8.3 8.3 
 
Ritsem 22.5 5.8 5.8 
 
Ronneby-Kallinge 24.1 9.7 9.7 
 
Sarna 25.4 9.2 5.5 
 
Satenas 26.4 10.2 9.5 
 
Singo-Island 26.7 9.2 9.2 
 
Soderhamn(Swe-Afb) 26.2 9.2 9.2 
 
Stockholm-Arlanda 26.9 10.2 9.8 
 
Stockholm-Bromma 28.6 10.7 10.7 
 
Storlien 21.8 6.3 6.3 
 
Sveg 27.7 9.7 9.0 
 
Svenska-Hogarna 26.2 10.2 10.2 
 
Timra-Midlanda 27.2 9.2 5.3 
 
Umea 27.2 8.8 8.8 
 
Ungskar 21.8 7.8 7.8 
 
Uppsala 26.3 9.7 7.5 
 
Vasteras-Hasslo-Afb 27.1 10.2 10.2 
 
Visby 24.7 9.2 7.9 
Switzerland Aigle 26.2 11.7 7.2 
 




Chur-Ems 28.0 13.1 9.7 
 
Fahy 24.6 10.2 5.6 
 
Geneve-Cointrin 27.7 12.2 8.3 
 
Guetsch 22.3 6.3 5.3 
 
Jungfraujoch 3.2 0.4 0.4 
 
Locarno-Magadino 29.4 14.6 11.3 
 
Locarno-Monti 28.8 14.6 11.5 
 
Payerne 26.5 11.7 6.2 
 
Piotta 27.3 11.7 9.4 
 
Robbia 29.5 12.7 10.4 
 
Saentis 16.3 3.8 3.7 
 
San-Bernardino 25.0 9.2 5.9 
 
Sion 30.0 14.6 11.4 
 
St-Gallen 22.3 9.2 9.2 
 
Wynau 25.5 11.7 6.4 
 
Zuerich-Meteoschwei 24.5 10.7 6.4 
 
Zurich-Kloten 26.1 11.2 6.4 
Turkey Adana-Incirlik-Ab 28.4 18.1 6.3 
 
Afyon 31.6 15.1 6.7 
 
Akhisar 30.7 18.0 8.6 
 
Antalya 29.3 19.2 7.2 
 
Aydin 29.1 19.3 6.7 
 
Ankara 30.6 13.1 11.2 
 
Balikesir 31.4 17.1 8.3 
 
Bandirma 30.0 16.1 7.3 
 
Bodrum 29.6 19.3 7.3 
 
Bolu 29.2 14.1 6.3 
 
Bursa 29.5 16.6 8.2 
 
Canakkale 30.0 16.6 5.6 
 
Corum 31.0 15.1 5.9 
 
Dikili 29.2 18.0 6.2 
 
Diyarbakir 31.5 17.1 8.2 
 
Edirne 29.9 15.1 11.8 
 
Elazig 32.2 16.1 12.0 
 
Erzincan 33.0 16.6 5.7 
 
Erzurum 31.3 13.1 12.2 
 
Esenboga 31.6 14.6 6.4 
 
Eskisehir 31.1 15.1 7.0 
 
Etimesgut 30.8 15.1 6.8 
 
Gaziantep 30.7 17.6 5.5 
 
Gokceada 29.8 16.7 5.4 
 




Inebolu 26.6 12.7 10.7 
 
Iskenderun 27.7 18.7 7.5 
 
Isparta 31.1 16.1 12.4 
 
Istanbul-Ataturk 29.8 15.6 12.1 
 
Izmir-A-Menderes 31.3 17.7 5.7 
 
Kayseri-Erkilet 31.9 15.1 10.1 
 
Konya 30.4 14.6 13.1 
 
Malatya-Erhac 31.8 16.1 11.6 
 
Merzifon 30.2 14.6 7.3 
 
Mugla 30.9 18.0 7.2 
 
Samsun 25.7 12.7 8.8 
 
Silifke 28.2 18.5 7.1 
 
Sinop 28.0 14.6 6.4 
 
Sivas 32.0 16.1 6.6 
 
Tekirdag 28.7 15.6 7.5 
 
Trabzon 25.0 13.2 10.5 
 
Usak 31.5 16.1 7.9 
 
Van 30.3 14.6 6.4 
 
Zonguldak 28.6 14.6 6.8 
Ukraine Chernihiv 28.3 11.7 7.3 
 
Chernivtsi 27.5 11.7 11.7 
 
Chornomorske 29.8 12.2 9.9 
 
Dnipropetrovsk 28.1 12.2 7.6 
 
Donetsk 28.8 12.2 7.1 
 
Henichesk 28.3 11.7 6.3 
 
Ivano-Frankivsk 26.9 11.7 6.0 
 
Izium 27.8 11.7 11.7 
 
Izmail 29.4 12.7 10.3 
 
Kerch 29.0 12.7 10.1 
 
Kharkiv 27.8 11.7 11.7 
 
Kherson 29.0 13.2 11.0 
 
Khmelnytskyi 25.5 10.7 8.2 
 
Kirovohrad 27.1 12.2 8.8 
 
Konotop 27.5 11.2 11.2 
 
Kryvyi-Rih 29.4 12.7 8.7 
 
Kyiv 26.9 11.7 11.7 
 
Kiev 27.8 11.7 11.7 
 
Liubashivka 28.3 12.2 12.2 
 
Lubny 28.8 12.2 5.6 
 
Luhansk 28.3 12.2 12.2 
 
Lviv 26.7 11.2 8.1 
 




Mohyliv-Podilskyi 27.5 12.2 9.8 
 
Myronivka 27.2 12.2 7.8 
 
Nizhyn 28.0 11.7 11.7 
 
Odesa 28.4 12.2 9.3 
 
Poltava 27.0 11.7 6.8 
 
Rivne 26.4 11.2 6.3 
 
Sarny 26.7 11.7 6.4 
 
Shepetivka 26.9 11.7 7.8 
 
Simferopol 28.3 12.2 9.1 
 
Sumy 28.9 11.7 11.7 
 
Svitlovodsk 27.3 12.2 8.5 
 
Ternopil 26.3 11.2 11.2 
 
Uman 26.2 11.7 11.7 
 
Uzhhorod 27.5 12.7 6.3 
 
Vinnytsia 27.2 12.2 8.5 
 
Volodymyr-Volynskyi 26.0 11.2 7.0 
 
Yalta 27.0 11.7 10.0 
 
Zaporizhzhia 28.5 12.7 8.4 
 
Zhytomyr 26.1 11.7 11.7 
United Kingdom Aberporth 18.3 8.3 5.9 
 
Aspatria 18.5 7.8 7.8 
 
Aviemore 17.4 7.3 7.3 
 
Aberdeen/Dyce 20.5 8.8 8.8 
 
Aughton 21.4 9.7 5.5 
 
Bangor-Harbour 18.9 8.3 6.5 
 
Benbecula-Island 17.9 8.3 6.2 
 
Benson 23.1 10.2 5.8 
 
Birmingham-Ap 23.2 9.7 5.4 
 
Blackpool-Ap 23.0 9.7 6.5 
 
Boscombe-Down 21.6 9.7 6.5 
 
Boulmer 17.2 7.3 7.3 
 
Bournemouth-Hurn 23.1 10.2 7.1 
 
Bracknell-Beaufort 22.9 9.7 6.2 
 
Bridlington-Mrsc 19.1 8.3 5.4 
 
Bristol-Wea-Center 21.2 10.2 6.3 
 
Brize-Norton 21.7 9.7 6.6 
 
Butt-Of-Lewis(Lh) 17.1 6.8 6.8 
 
Belfast 20.4 9.2 5.6 
 
Camborne 18.7 9.2 6.0 
 
Cape-Wrath(Lgt-H) 17.4 6.3 6.1 
 
Cardiff-Wales-Ap 22.7 9.7 6.2 
 




Carmoney 17.4 7.3 7.3 
 
Carterhouse 16.7 6.8 6.8 
 
Church-Fenton 21.5 9.2 5.4 
 
Cilfynydd 22.7 9.7 5.9 
 
Coltishall 21.7 9.7 6.9 
 
Coningsby 22.0 9.2 6.4 
 
Corgary 17.3 7.3 7.3 
 
Cottesmore 22.5 9.2 6.3 
 
Cranwell 22.8 9.7 6.1 
 
Culdrose 17.8 8.8 6.0 
 
Disforth-Airfield 21.2 9.2 5.8 
 
Dumfries-Drungans 19.9 8.8 8.8 
 
Edinburgh-Ap 19.7 8.8 8.8 
 
Emley-Moor 18.9 8.3 8.3 
 
Eskdalemuir 17.2 6.8 5.6 
 
Exeter-Ap 22.8 10.2 6.2 
 
Fair-Isle 15.3 5.8 5.8 
 
Fife-Ness 17.5 7.8 7.8 
 
Foyers 18.8 7.8 7.8 
 
Fylingdales 19.1 7.8 7.8 
 
Finningley 23.7 9.7 9.7 
 
Glasgow-Ap 19.4 8.8 8.8 
 
Glenlivet 20.7 7.8 7.8 
 
Great-Malvern 21.9 9.7 6.1 
 
Greenock-Mrcc 18.9 7.8 7.8 
 
Hillsborough 19.2 8.3 8.3 
 
Hemsby 24.6 10.7 5.7 
 
Invergordon-Harbour 18.4 7.3 7.3 
 
Inverness-Dalcross 21.8 8.7 8.7 
 
Jersey/Channel Islands 25.1 12.2 7.5 
 
Kinloss 19.1 7.8 7.8 
 
Kirkwall-Ap 16.5 6.8 6.8 
 
Langdon-Bay 18.6 8.3 5.8 
 
Larkhill 22.2 9.7 7.5 
 
Larne 17.9 8.3 5.9 
 
Leeds-Weather-Ctr 20.0 9.2 5.5 
 
Leeming 20.9 8.8 8.8 
 
Lerwick 15.2 5.8 5.4 
 
Leuchars 19.0 8.3 8.3 
 
Linton-On-Ouse 21.6 9.7 5.9 
 
Lochranza 20.1 8.8 8.8 
 




London-Heathrow-Ap 23.6 10.7 6.5 
 
London-Weather-Cent 23.4 10.7 6.5 
 
Lossiemouth 18.8 7.8 7.8 
 
Lyneham 21.3 9.2 5.9 
 
Machrihanish 18.1 7.3 7.3 
 
Madley 21.4 9.3 6.0 
 
Manchester-Ap 21.8 9.7 5.5 
 
Marham 22.1 9.7 5.9 
 
Middle-Wallop 23.6 10.7 6.6 
 
Milford-Haven 19.4 9.2 5.7 
 
Mumbles 18.7 8.3 5.4 
 
Newhaven(Lgt-H) 20.6 9.7 6.2 
 
Northolt 22.0 9.7 6.7 
 
Norwich-Wea-Cntre 23.9 10.2 6.3 
 
Odiham 20.9 9.2 6.2 
 
Orsay(Lgt-H) 17.4 7.8 7.8 
 
Oban 20.7 8.8 8.7 
 
Pendennis-Point 20.3 9.7 6.0 
 
Peterhead-Harbour 16.3 7.3 7.3 
 
Portland-Heliport 21.5 9.7 6.5 
 
Prestwick(Civ-Navy) 20.8 9.2 9.2 
 
Salsburgh 19.4 7.3 7.3 
 
Shawbury 20.5 9.2 5.9 
 
Sheerness 20.8 9.2 6.2 
 
Shoeburyness 22.8 9.2 6.7 
 
Solent-Mrsc 21.7 9.7 6.6 
 
Southampton-Wx-Cntr 24.0 11.2 7.5 
 
St-Catherines-Poin 19.7 9.2 5.9 
 
St-Mawgan 19.7 8.8 5.8 
 
Stansted-Ap 23.4 10.2 6.9 
 
Stornoway 17.1 7.3 7.3 
 
Sumburgh(Cape) 16.3 6.8 6.8 
 
Tiree 17.4 7.8 5.4 
 
Tynemouth 19.2 7.8 5.6 
 
Valley 19.1 8.8 5.6 
 
Waddington 21.4 9.2 6.2 
 
Walton-On-Naze 20.9 9.2 6.0 
 
Wattisham 21.0 9.7 5.5 
 
Wick 17.3 7.3 7.3 
 
Wittering 21.6 9.7 6.5 
 
Wyton(Raf) 22.2 9.2 6.2 
 




    Canada Abbotsford 25.9 11.7 4.8 
 
Bagotville 25.0 9.2 5.1 
 
Baie Comeau 24.5 8.7 4.7 
 
Battle Harbour 18.6 6.3 6.3 
 
Brandon 29.5 10.7 7.1 
 
Calgary Int'L 29.1 9.2 6.7 
 
Charlottetown Cda 25.5 9.7 4.5 
 
Churchill 25.4 5.3 5.3 
 
Comox 28.3 12.2 5.4 
 
Cranbrook 28.6 11.7 6.0 
 
Edmonton Stony Plain 26.3 9.2 4.6 
 
Estevan 29.7 11.2 8.6 
 
Fort Mcmurray 27.6 9.2 5.5 
 
Fort St John 26.5 9.7 8.0 
 
Fredericton 25.8 9.7 6.3 
 
Gander Int''L 22.5 6.8 6.8 
 
Goose 22.9 6.3 4.9 
 
Grand Prairie 26.2 9.7 7.8 
 
Greenwood 25.5 10.7 6.2 
 
Grindstone Island 24.3 8.3 7.7 
 
Inuvik Ua 24.4 5.3 5.3 
 
Kamloops 28.7 12.7 5.3 
 
Kingston 29.2 11.7 7.5 
 
Kuujjuarapik 17.3 5.3 5.3 
 
Kuujuaq 20.0 5.3 5.3 
 
La Grande Riviere 23.2 6.8 6.5 
 
Lake Eon 21.9 6.3 6.3 
 
Lethbridge 31.0 11.2 9.5 
 
London 28.2 12.2 8.0 
 
Medicine Hat 29.4 11.2 4.5 
 
Miramichi 25.9 9.7 9.7 
 
Mont Joli 27.2 9.2 4.6 
 
Montreal Int''L 27.5 11.7 6.2 
 
Montreal Jean Brebeuf 28.0 10.2 6.7 
 
Montreal Mirabel 26.7 10.7 6.6 
 
Mount Forest 28.1 10.7 5.5 
 
Muskoka 28.4 11.2 7.0 
 
Nitchequon 20.5 6.3 5.4 
 
North Battleford 27.9 10.2 4.9 
 
North Bay 27.8 9.7 5.8 
 




Port Hardy 24.0 10.2 4.8 
 
Prince George 26.0 9.7 9.2 
 
Prince Rupert 18.0 7.8 7.4 
 
Quebec City 26.6 10.2 9.1 
 
Regina 30.4 11.2 8.8 
 
Resolute 17.2 3.3 3.3 
 
Riviere Du Loup 27.7 9.7 4.4 
 
Roberval 24.8 9.7 5.3 
 
Sable Island 26.4 9.7 6.2 
 
Saint John 24.8 10.7 7.6 
 
Sandspit 24.6 9.7 4.9 
 
Saskatoon 21.2 9.7 4.8 
 
Sault Ste Marie 30.2 10.7 6.7 
 
Schefferville 27.0 10.7 5.9 
 
Sept-Iles 19.1 5.3 5.3 
 
Shearwater 25.3 8.7 8.7 
 
Sherbrooke 25.2 10.2 6.8 
 
Simcoe 28.1 11.7 6.8 
 
Smithers 25.3 9.7 9.1 
 
St Hubert 29.3 11.2 6.4 
 
St John''S 23.7 7.8 7.8 
 
Ste Agathe Des Monts 26.8 10.2 5.4 
 
Stephenville 21.6 8.3 4.8 
 
Summerland 28.9 12.7 6.5 
 
Swift Current 28.9 10.2 6.8 
 
Sydney 24.2 9.2 6.1 
 
The Pas 26.7 9.7 6.7 
 
Thunder Bay 28.6 10.2 4.7 
 
Timmins 26.6 9.2 6.4 
 
Toronto Int''L 27.0 10.7 6.6 
 
Trenton 28.4 12.2 7.2 
 
Truro 23.4 9.2 4.8 
 
Val D''Or 25.3 8.7 8.7 
 
Vancouver Int''L 29.7 12.7 5.0 
 
Victoria Int''L 28.5 12.7 5.8 
 
Whitehorse 24.0 7.8 6.8 
 
Windsor 28.7 12.7 8.1 
 
Winnipeg Int''L 29.3 10.2 6.8 
 
Yellowknife 26.2 6.8 5.7 
Greenland Danmarkshavn 23.0 3.4 3.4 
 
Kangerlussuaq(Sdr) 26.5 6.8 6.8 
 




Nuuk(Godthaab) 21.5 4.8 4.8 
 
Pituffik(Thule-Ab) 23.3 4.8 4.8 
Saint Pierre and Miquelon Saint-Pierre 23.4 9.7 6.7 
Svalbard and Jan Mayen Bjornoya 18.8 3.4 3.4 
 
Hopen 19.1 2.9 2.9 
 
Svalbard-Lufthavn 21.2 4.3 4.3 
United States of America  Aberdeen Regional Arpt 29.2 12.2 6.8 
 
Abilene Dyess Afb 29.6 18.5 6.6 
 
Abilene Regional Ap  Ut 30.0 18.0 5.4 
 
Abington 25.8 13.1 11.6 
 
Adak Nas 13.9 4.8 4.8 
 
Adirondack Rgnl 27.2 10.2 10.2 
 
Ainsworth Municipal 28.9 13.1 4.7 
 
Aitkin Ndb Awos 26.2 10.2 5.1 
 
Akron Akron Canton Reg Ap 27.2 11.7 7.5 
 
Akron Washington Co Ap 31.0 13.2 4.6 
 
Alamosa San Luis Valley Rgnl 29.9 12.7 8.9 
 
Albany County Ap 27.7 12.2 7.9 
 
Albany Dougherty County Ap 25.9 17.6 4.9 
 
Albert Lea  Awos 28.1 10.7 8.9 
 
Albuquerque Intl Arpt  Isis 30.5 16.6 5.2 
 
Alexandria Esler Regional Ap 24.4 16.7 7.2 
 
Alexandria Municipal Ap 27.0 11.2 11.2 
 
Algona 26.5 11.2 11.2 
 
Alice Intl Ap 27.8 19.0 9.8 
 
Allentown Lehigh Valley Intl 27.3 12.7 8.9 
 
Alliance Municipal 30.0 13.1 8.1 
 
Alma Bacon County Ap 28.7 18.6 5.8 
 
Alpena County Regional Ap 27.6 10.7 4.9 
 
Altoona Blair Co Arpt 26.6 11.7 6.6 
 
Alturas 33.1 15.1 8.2 
 
Altus Afb 29.5 16.6 10.1 
 
Amarillo Int. Ap  Can 30.6 15.6 7.7 
 
Ambler 25.7 5.8 5.8 
 
Anaktuvuk Pass 21.4 3.9 3.9 
 
Anchorage Elmendorf 25.9 7.7 7.1 
 
Anchorage Intl Ap 23.6 7.8 6.8 
 
Anchorage Merrill Field 25.5 7.3 5.8 
 
Anderson County Ap 27.0 15.1 6.4 
 
Andrews Afb 26.5 13.2 11.8 
 
Aniak Airport 24.6 7.3 5.4 
 




Annette Island Ap 22.2 9.2 8.0 
 
Anniston Metropolitan Ap 25.4 15.6 5.9 
 
Antigo Lang Awos 27.9 11.7 11.2 
 
Anvik 26.0 6.7 6.7 
 
Appleton Outagamie 25.8 11.2 5.3 
 
Arcata Airport 26.5 15.5 7.0 
 
Asheville Regional Arpt 27.5 14.6 4.5 
 
Aspen Pitkin Co Sar 27.6 11.2 4.4 
 
Astoria Regional Airport 25.5 12.7 7.3 
 
Athens Ben Epps Ap 27.1 16.6 8.3 
 
Atlanta Hartsfield Intl Ap 28.5 16.7 8.3 
 
Atlantic 25.8 12.2 6.5 
 
Atlantic City Intl Ap 27.0 13.6 4.7 
 
Auburn Lewiston 27.0 11.7 5.9 
 
Auburn Opelika Apt 28.3 16.7 7.1 
 
Augusta Airport 22.9 10.2 8.9 
 
Augusta Bush Field 27.2 17.1 9.2 
 
Aurora Buckley Field Angb 28.8 11.2 6.1 
 
Aurora Municipal 27.2 12.7 8.0 
 
Aurora State 30.9 14.1 6.6 
 
Austin M. Municipal Ap U 27.2 18.1 6.4 
 
Austin Muni 26.8 10.7 10.7 
 
Baker Municipal Ap 31.0 12.7 4.6 
 
Bakersfield Meadows Field 32.4 20.5 5.2 
 
Baltimore Blt Washngtn Intl 27.9 14.1 7.4 
 
Bangor International Ap 25.8 10.2 4.8 
 
Bar Harbor  Awos 25.5 9.7 5.4 
 
Barbers Point Nas 26.8 23.0 15.2 
 
Barksdale Afb 25.5 16.1 5.1 
 
Barnstable Muni Boa 25.0 11.7 9.2 
 
Barrow W.P.W Rogers Ap  N 16.3 2.9 2.9 
 
Bartlesville Philli 27.7 13.7 3.6 
 
Batesville  Awos 28.1 15.1 6.1 
 
Baton Rouge Ryan Arpt 25.5 17.6 7.1 
 
Battle Creek Kellogg Ap 27.8 11.7 6.5 
 
Baudette International Ap 29.5 11.7 11.1 
 
Beale Afb 31.5 18.0 6.1 
 
Beatrice Municipal 29.0 14.1 7.4 
 
Beaufort Mcas 25.7 18.2 6.8 
 
Beckley Raleigh Co Mem Ap 24.2 12.7 6.3 
 
Belleville Scott Afb 25.7 12.7 11.4 
 




Bellingham Intl Ap 26.8 11.2 5.3 
 
Belmar Asc 28.4 13.1 4.4 
 
Bemidji Municipal 27.6 10.2 10.2 
 
Benson Muni 27.8 10.7 5.1 
 
Benton Harbor Ross 28.1 12.2 7.9 
 
Bentonville  Awos 28.7 14.1 3.5 
 
Berlin Municipal 22.6 9.7 5.1 
 
Bethel Airport 21.6 6.3 6.3 
 
Bettles Field 26.2 7.8 7.8 
 
Beverly Muni 24.9 11.2 7.2 
 
Big Delta Allen Aaf 28.6 7.8 5.5 
 
Billings Logan Intl Arpt 30.8 11.1 4.7 
 
Binghamton Edwin A.L. Field 26.2 11.2 7.3 
 
Birmingham Municipal Ap 25.8 16.7 5.0 
 
Bishop Airport 32.1 17.0 4.8 
 
Bismarck Municipal Arpt  Isis 29.8 11.6 9.1 
 
Blanding 31.6 13.6 4.9 
 
Block Island State Arpt 28.5 11.7 9.3 
 
Blue Canyon Ap 34.1 15.1 11.7 
 
Bluefield Mercer Co  Nrel 25.4 13.1 9.5 
 
Blythe Riverside Co Arpt 33.2 22.0 8.2 
 
Boise Air Terminal  Uo 31.8 14.1 5.6 
 
Boone Muni 25.1 11.2 8.8 
 
Boston Logan Intl Arpt 27.1 12.2 8.6 
 
Bowling Green Warren Co Ap 27.5 12.7 9.4 
 
Bozeman Gallatin Field 29.7 11.7 10.3 
 
Bradford Regional Ap 27.0 11.2 6.4 
 
Brainerd Wieland 28.0 10.7 7.9 
 
Bremerton National 26.7 11.7 5.6 
 
Brewster Field Arpt 27.6 12.2 5.7 
 
Bridgeport Sikorsky Memorial 28.6 12.7 9.3 
 
Bristol Tri City Airport 26.8 14.6 10.1 
 
Broken Bow Muni 28.4 11.7 9.0 
 
Brookings  Awos 29.0 11.7 5.0 
 
Broomfield Jeffco  Boulder   S 27.5 12.7 4.7 
 
Brownsville S Padre Isl Intl 26.1 19.5 9.7 
 
Brunswick Golden Is 25.1 18.4 8.4 
 
Brunswick M. Mckinnon Ap 29.5 18.7 7.6 
 
Bryce Cnyn Faa Ap 26.4 10.7 4.4 
 
Buffalo Niagara Intl Ap 28.1 11.7 7.0 
 
Burbank G. Passadena Ap 31.4 21.0 9.1 
 




Burley Municipal Arpt 31.4 14.1 8.5 
 
Burlington International Ap 27.2 11.6 6.4 
 
Burlington Municipal Ap 28.8 13.1 8.1 
 
Burns Municipal Arpt  Uo 32.2 12.2 7.0 
 
Butler Co   Awos 27.7 11.7 6.2 
 
Butte Bert Mooney Arpt 27.8 10.2 5.2 
 
Cadillac Wexford Co Ap 27.1 10.2 6.2 
 
Cahokia St  Louis 25.8 13.6 4.9 
 
Cairns Field Fort Rucker 24.7 16.0 4.2 
 
Caldwell  Awos 33.7 15.1 8.5 
 
Caldwell Essex Co 26.9 12.2 8.7 
 
Camarillo  Awos 29.4 20.0 9.4 
 
Cambridge Muni 26.8 11.7 11.7 
 
Camp Mabry 26.7 19.0 8.5 
 
Camp Pendleton Mcas 29.0 20.6 10.1 
 
Cape Girardeau Municipal Ap 26.0 14.6 5.7 
 
Cape Hatteras Nws Bldg 26.9 17.1 7.1 
 
Cape May Co 27.7 14.6 5.4 
 
Caribou Municipal Arpt 26.2 8.7 8.7 
 
Carlsbad Cavern City Air Term 32.2 18.0 6.5 
 
Carlsbad Palomar 30.1 20.6 10.2 
 
Carroll 26.6 12.2 4.6 
 
Casa Granda  Awos 32.3 21.8 8.4 
 
Casper Natrona Co Intl Ap 30.5 11.7 7.3 
 
Cedar City Municipal Ap 30.9 14.6 6.1 
 
Cedar Rapids Municipal Ap 28.0 12.2 4.7 
 
Central Illinois Rg 28.9 11.7 5.4 
 
Chadron Municipal Ap 29.5 12.1 7.0 
 
Chan Gurney Muni 29.8 11.7 8.8 
 
Chanute Martin Johnson Ap 29.8 14.6 9.1 
 
Chariton 24.9 12.2 6.2 
 
Charles City 26.4 11.2 6.5 
 
Charleston Intl Arpt 26.1 18.0 7.4 
 
Charleston Yeager Arpt 26.9 14.1 8.2 
 
Charlotte Douglas Intl Arpt 27.2 16.1 4.3 
 
Charlottesville Faa 24.0 14.1 5.8 
 
Chattanooga Lovell Field Ap 26.6 15.6 8.5 
 
Cherry Point Mcas 26.8 15.1 7.9 
 
Cheyenne Municipal Arpt 27.9 10.2 8.9 
 
Chicago Midway Ap 28.1 12.7 4.5 
 
Chicago Ohare Intl Ap 28.2 12.6 4.9 
 




Chicopee Falls Westo 23.7 11.2 4.6 
 
Childress Municipal Ap 30.7 15.5 4.0 
 
China Lake Naf 33.0 19.0 5.3 
 
Chino Airport 30.9 20.5 8.4 
 
Chippewa Co Intl 26.7 9.2 7.5 
 
Chula Vista Brown Field Naas 31.0 21.2 10.8 
 
Cincinnati Municipal Ap Lunki 25.8 12.7 4.6 
 
Cincinnati Northern Ky Ap 27.2 13.6 5.5 
 
Clarinda 25.4 12.7 6.0 
 
Clayton Municipal Airpark 32.1 14.6 9.7 
 
Cleveland Hopkins Intl Ap 27.5 12.2 7.5 
 
Clinton Muni  Awos 27.0 12.2 7.2 
 
Clinton Sherman 31.7 15.1 4.9 
 
Cloquet  Awos 27.8 10.7 10.3 
 
Clovis Cannon Afb 31.8 14.6 7.2 
 
Clovis Muni   Awos 32.7 16.0 5.0 
 
Cody Muni  Awos 29.0 11.6 5.7 
 
Coeur D Alene Awos 31.0 12.2 5.9 
 
Cold Bay Arpt 16.1 5.3 5.3 
 
College Station Easterwood Fl 26.7 17.2 5.8 
 
Colorado Springs Muni Ap 29.4 12.1 4.4 
 
Columbia Metro Arpt 27.1 17.1 8.4 
 
Columbia Regional Airport 28.7 14.6 9.2 
 
Columbus Afb 25.8 15.1 4.4 
 
Columbus Metropolitan Arpt 27.0 18.4 5.9 
 
Columbus Muni 29.8 12.7 9.1 
 
Columbus P. Columbus Intl A 27.2 13.1 5.2 
 
Concord C. Buchanan Fiel 32.1 19.2 5.4 
 
Concord Municipal Arpt 27.8 12.2 7.9 
 
Concordia Blosser Muni Ap 29.8 13.6 4.8 
 
Cordova 20.9 7.3 5.9 
 
Corpus Christi Intl Arpt  Ut 26.7 19.1 8.8 
 
Corpus Christi Nas 26.5 19.0 8.8 
 
Cortez Montezuma Co 30.4 14.6 6.5 
 
Corvallis Muni 31.2 14.1 4.5 
 
Cotulla Faa Ap 26.6 19.8 8.3 
 
Council Bluffs 25.6 12.7 8.1 
 
Cox Fld 29.7 15.1 4.8 
 
Craig Moffat 31.6 13.1 6.5 
 
Crane Lake  Awos 27.3 10.7 10.7 
 
Crescent City Faa Ai 27.1 15.6 6.9 
 




Crestview Bob Sikes Ap 27.7 16.6 4.8 
 
Crookston Muni Fld 30.2 11.2 11.2 
 
Crossville Memorial Ap 25.5 14.1 11.2 
 
Cut Bank Muni Ap 29.0 10.2 9.0 
 
Daggett Barstow Daggett Ap 33.3 20.5 4.7 
 
Dalhart Municipal Ap 30.0 13.1 9.3 
 
Dallas Addison Arpt 27.4 15.1 6.3 
 
Dallas Fort Worth Intl Ap 29.0 17.5 8.6 
 
Dallas Love Field 28.7 17.6 4.0 
 
Dallas Redbird Arpt 29.8 17.8 6.4 
 
Danbury Municipal 27.9 12.2 9.8 
 
Danville Faa Ap 23.8 14.1 7.6 
 
Dare Co Rgnl 28.2 16.0 5.5 
 
Davis Monthan Afb 33.5 21.0 7.7 
 
Davison Aaf 26.7 13.2 11.4 
 
Dayton International Airport 27.4 12.7 8.6 
 
Dayton Wright Patterson Afb 26.3 11.7 9.1 
 
Daytona Beach Intl Ap 27.3 20.2 11.2 
 
Deadhorse 17.0 2.4 2.4 
 
Decatur 25.7 11.7 8.1 
 
Decorah 26.1 12.2 8.8 
 
Deer Valley Phoenix 32.9 21.7 9.3 
 
Dekalb Peachtree 24.8 14.1 6.6 
 
Del Rio  Ut 28.4 18.6 7.8 
 
Del Rio Laughlin Afb 27.0 18.8 7.9 
 
Delaware Co Johnson 25.7 11.7 8.8 
 
Delta 32.1 14.1 9.3 
 
Deming Muni 31.2 19.0 5.5 
 
Denison 28.3 12.2 8.7 
 
Denver Cent.  Golden   Nr 26.4 12.2 8.1 
 
Denver Intl Ap 29.6 12.1 4.4 
 
Des Moines Intl Ap 28.3 13.1 7.4 
 
Detroit Lakes Awos 27.8 12.2 12.2 
 
Devils Lake Awos 28.8 11.1 11.1 
 
Dickinson Municipal Ap 27.8 11.2 4.8 
 
Dillant Hopkins 30.0 11.7 5.7 
 
Dillingham  Amos 18.7 5.8 5.8 
 
Dinwiddie Co 26.2 15.1 6.4 
 
Dodge City Regional Ap 31.1 15.1 6.7 
 
Dothan Municipal Ap 29.1 17.6 8.3 
 
Douglas Bis. Douglas Intl A 31.6 20.0 4.8 
 




Draughon Miller Cen 27.3 16.5 5.2 
 
Dubois Faa Ap 28.6 11.1 4.6 
 
Dubuque Regional Ap 28.8 11.6 6.6 
 
Duluth International Arpt 26.3 10.2 5.4 
 
Durango La Plata Co 31.6 13.6 9.3 
 
Dutch Harbor 15.3 4.3 4.3 
 
Dyersburg Municipal Ap 28.7 15.1 7.3 
 
Eagle County Ap 29.4 12.6 4.4 
 
Eau Claire County Ap 26.8 11.7 5.5 
 
Edwards Afb 31.5 18.0 3.0 
 
El Dorado Goodwin Field 25.2 16.2 5.3 
 
El Paso International Ap  Ut 31.9 20.0 7.2 
 
Elizabeth City Coast Guard Ai 28.2 17.1 4.8 
 
Elkins Elkins Randolph Co Ap 25.0 12.2 5.3 
 
Elko Municipal Arpt 32.2 14.1 6.6 
 
Ellsworth Afb 30.1 10.7 5.5 
 
Elmira Corning Regional Ap 22.9 10.2 5.5 
 
Ely Muni 28.9 10.7 8.6 
 
Ely Yelland Field 28.9 11.7 7.9 
 
Emmonak 19.3 4.8 4.8 
 
Emporia Municipal Ap 28.6 12.7 8.1 
 
England Afb 26.6 18.6 5.9 
 
Ephrata Ap Fcwos 33.3 14.1 6.8 
 
Erie International Ap 27.6 11.7 7.8 
 
Estherville Muni 29.1 11.2 10.4 
 
Eugene Mahlon Sweet Ap  Uo 29.6 13.2 8.0 
 
Evanston Burns Fld 28.7 11.1 8.1 
 
Evansville Regional Ap 28.0 14.6 5.6 
 
Eveleth Muni  Awos 25.7 10.7 9.4 
 
Fair Field 26.8 12.7 6.4 
 
Fairbanks Eielson A 27.4 6.8 6.8 
 
Fairbanks Intl Arpt 26.5 8.3 4.4 
 
Fairchild Afb 32.9 11.7 4.5 
 
Fairmont Muni Awos 29.3 11.1 8.3 
 
Fallon Naas 33.3 15.6 9.7 
 
Falls City Brenner 26.1 13.1 7.9 
 
Fargo Hector International Ap 28.6 11.2 8.8 
 
Faribault Muni Awos 27.3 11.7 10.8 
 
Farmington 29.4 14.6 7.1 
 
Farmington Four Corners Regl 31.3 15.6 7.6 
 
Farmville 26.6 13.6 5.9 
 




Fayetteville Pope Afb 25.6 15.1 4.6 
 
Fayetteville Rgnl G 25.1 14.6 8.3 
 
Felts Fld 31.1 12.7 6.2 
 
Fergus Falls Awos 27.9 10.7 8.7 
 
Findlay Airport 26.2 11.7 7.9 
 
Flagstaff Pulliam Arpt 28.9 13.6 10.0 
 
Flippin  Awos 27.5 14.6 3.9 
 
Florence Regional Ap 29.3 16.6 3.0 
 
Flying Cloud 29.1 11.1 9.9 
 
Fort Benning Lawson 27.1 15.6 5.1 
 
Fort Bragg Simmons Aaf 25.5 14.6 10.0 
 
Fort Campbell Aaf 25.7 12.7 11.5 
 
Fort Collins  Awos 31.8 12.1 5.9 
 
Fort Dodge  Awos 28.8 12.7 9.2 
 
Fort Drum Wheeler S 26.8 10.2 5.2 
 
Fort Hood 28.0 18.0 7.8 
 
Fort Knox Godman Aaf 25.7 12.7 11.2 
 
Fort Lauderdale 25.8 19.6 12.9 
 
Fort Laud.Hollywood Int 26.6 20.9 14.7 
 
Fort Madison 27.8 13.1 7.5 
 
Fort Myers Page Field 26.7 20.5 14.1 
 
Fort Polk Aaf 24.0 16.1 5.0 
 
Fort Riley Marshall Aaf 27.9 14.1 4.7 
 
Fort Sill Post Field Af 29.6 15.6 7.1 
 
Fort Smith Regional Ap 27.8 16.0 7.6 
 
Fort Wayne Intl Ap 27.7 12.6 7.9 
 
Fort Worth Alliance 28.5 16.2 5.3 
 
Fort Worth Meacham 29.3 16.3 6.9 
 
Fort Worth Nas 28.1 17.7 4.2 
 
Fort Yukon 27.5 8.3 8.3 
 
Fosston Awos 27.4 10.6 5.6 
 
Franklin 27.4 11.7 7.2 
 
Franklin Naas 28.1 15.6 5.9 
 
Fremont Muni Arpt 26.6 12.7 7.1 
 
Fresno Yosemite Intl Ap 32.9 20.0 7.9 
 
Ft Lnrd Wd Aaf 28.4 13.1 10.5 
 
Fullerton Municipal 29.2 20.4 9.9 
 
Fulton Co Arpt Brow 25.0 14.1 7.8 
 
Gadsen Muni  Awos 28.4 15.6 4.9 
 
Gage Airport 32.1 16.1 9.4 
 
Gainesville Regional Ap 27.4 18.8 8.4 
 




Galveston Scholes 28.7 18.5 6.9 
 
Gambell 10.7 2.8 2.8 
 
Garden City Municipal Ap 31.9 13.6 9.4 
 
Georgetown  Awos 30.4 18.0 6.1 
 
Gillette Gillette C 30.7 12.2 11.1 
 
Glasgow Intl Arpt 30.5 11.2 8.8 
 
Glendive Awos 31.5 10.7 4.7 
 
Glens Falls Ap 24.1 10.7 6.8 
 
Glenwood  Asos 27.2 12.2 12.2 
 
Golden Tri Awos 27.2 15.6 5.5 
 
Goldsboro Sey. Johnson Afb 27.3 15.1 5.4 
 
Goodland Renner Field 30.9 13.6 9.8 
 
Grand Canyon Natl P 29.6 14.1 11.0 
 
Grand Forks Af 27.4 9.7 6.2 
 
Grand Forks International Ap 29.6 11.7 11.7 
 
Grand Isl. Central Ne Regio 29.9 13.6 8.8 
 
Grand Junction Walker Field 31.8 15.1 7.5 
 
Grand Rapids Awos 28.0 10.7 4.6 
 
Grand Rapids Kent County Int 28.0 12.2 5.9 
 
Gray Aaf 26.7 11.2 5.8 
 
Great Bend  Awos 30.2 14.6 9.3 
 
Great Falls Intl Arpt 28.8 10.2 4.6 
 
Greeley Weld  Awos 30.1 11.7 11.7 
 
Green Bay Austin Straubel Int 28.1 11.2 7.8 
 
Greensboro Pied. Triad Int 26.6 15.1 11.2 
 
Greenville Downtown Ap 25.7 14.1 8.2 
 
Greenville Majors 26.5 16.1 5.1 
 
Greenville Municipal 27.4 17.6 7.7 
 
Greenwood Leflore Arpt 26.8 17.1 6.6 
 
Greer Greenvl Spartanbrg Ap 27.5 16.1 8.7 
 
Grissom Arb 27.7 11.7 7.1 
 
Groton New London Ap 24.1 11.2 7.1 
 
Gulfport Biloxi Int 25.6 17.1 8.4 
 
Gulkana Intermediate Field 22.4 7.3 7.3 
 
Gunnison Co   Awos 28.9 13.1 6.1 
 
Gustavus 20.5 8.8 8.8 
 
Hagerstown Rgnl Ric 23.6 12.7 5.2 
 
Hailey Friedman Mem 31.5 12.2 8.4 
 
Hallock 28.2 11.2 9.7 
 
Hancock Houghton Co Ap 25.1 9.7 4.8 
 
Hanford 32.8 13.6 5.9 
 




Harlingen Rio Grande Valley I 28.9 19.5 8.0 
 
Harrisburg Capital City Arpt 26.6 12.7 9.5 
 
Harrison Faa Ap 27.9 13.6 8.1 
 
Harrison Marion Rgn 25.3 12.7 7.7 
 
Hartford Bradley Intl Ap 27.3 12.2 8.5 
 
Hartford Brainard Fd 26.9 12.7 4.5 
 
Hastings Municipal 31.0 13.1 4.4 
 
Hattiesburg Laurel 25.0 16.9 9.9 
 
Havre City County Ap 30.4 11.2 9.9 
 
Hayden Yampa  Awos 28.8 11.2 6.9 
 
Hayes River 23.2 6.8 5.2 
 
Hays Muni  Awos 31.8 14.6 8.4 
 
Hayward Air Term 31.0 19.5 5.5 
 
Healy River Airport 19.4 5.3 5.3 
 
Helena Regional Airport 31.0 11.1 9.4 
 
Henderson City 28.1 13.1 10.8 
 
Hibbing Chisholm Hibbing Ap 24.4 9.7 4.5 
 
Hickory Regional Ap 27.2 15.6 7.2 
 
Hill City Municipal Ap 28.3 12.6 8.8 
 
Hillsville 29.5 13.1 8.3 
 
Hilo International Ap 24.0 20.5 14.8 
 
Hobart Municipal Ap 30.9 16.1 6.8 
 
Holloman Afb 31.6 18.0 5.4 
 
Homer Arpt 21.7 7.3 6.4 
 
Homestead Afb 26.6 20.5 12.5 
 
Hondo Municipal Ap 28.5 18.1 6.8 
 
Honolulu Intl Arpt 28.1 23.3 17.4 
 
Hoonah 23.9 8.8 7.1 
 
Hooper Bay 17.7 4.8 4.8 
 
Hoquiam Ap 26.0 12.7 6.5 
 
Hot Springs Ingalls 26.4 10.6 8.4 
 
Houghton Lake Ros.Co Ar 27.0 10.7 5.9 
 
Houlton Intl Arpt 26.9 9.7 6.9 
 
Houma Terrebonne 24.9 17.5 6.0 
 
Houston Bush Intercontin. 26.0 18.3 8.2 
 
Houston D W  Hooks 26.5 17.7 8.1 
 
Houston Ellington Afb  Clear L 25.0 17.1 4.7 
 
Houston William P Hobby Ap 24.3 18.0 8.0 
 
Howell 28.4 12.2 6.6 
 
Hunter Aaf 26.6 17.5 5.2 
 
Huntingburg 28.2 14.6 11.2 
 




Huntsville Intl Jones Field 27.2 15.6 5.7 
 
Huron Regional Arpt 29.9 12.2 11.3 
 
Huslia 21.6 6.3 6.3 
 
Hutchinson  Awos 27.9 10.7 8.8 
 
Hutchinson Municipal Ap 28.8 15.6 7.3 
 
Hydaburg Seaplane 19.9 7.7 4.9 
 
Idaho Falls Fanning Field 32.6 13.1 5.0 
 
Iliamna Arpt 20.9 6.8 6.8 
 
Imperial 32.4 22.5 9.4 
 
Imperial Faa Ap 30.9 12.7 9.2 
 
Indianapolis Intl Ap 27.8 13.2 9.1 
 
International Falls Intl Ap 27.4 9.7 6.6 
 
Iron Mountain Ford 27.7 11.2 9.6 
 
Ironwood  Awos 27.8 11.2 11.2 
 
Islip Long Isl Macarthur Ap 26.4 12.7 9.7 
 
Jack Northrop Fld H 30.3 20.8 11.0 
 
Jackson Hole 28.5 10.1 8.3 
 
Jackson International Ap 25.7 17.3 7.2 
 
Jackson Julian Carroll Ap 26.0 13.6 5.1 
 
Jackson Mckellar Sipes Regl A 27.5 15.6 11.5 
 
Jackson Reynolds Field 28.4 11.7 8.1 
 
Jacksonville  Awos 28.1 16.5 5.4 
 
Jacksonville Craig 26.8 18.1 9.2 
 
Jacksonville Intl Arpt 27.7 19.0 10.0 
 
Jacksonville Nas 27.0 19.0 9.9 
 
Jamestown  Awos 28.0 9.7 9.7 
 
Jamestown Municipal Arpt 28.7 10.7 10.7 
 
Janesville Rock Co 27.2 11.1 6.6 
 
Jefferson City Mem 28.4 14.6 5.7 
 
Johnstown Cambria County Ap 26.9 10.2 9.8 
 
Jonesboro Muni 27.7 14.6 5.4 
 
Joplin Municipal Ap 29.0 15.1 4.6 
 
Joslin Fld Magic Va  Twin Fall 31.7 13.6 7.6 
 
Juneau Intl Arpt 20.6 8.3 6.2 
 
Kahului Airport 28.4 23.7 17.7 
 
Kaiser Mem  Awos 28.2 13.6 4.9 
 
Kake Seaplane Base 25.5 8.3 6.6 
 
Kalamazoo Battle Cr 26.9 12.2 4.7 
 
Kalispell Glacier Pk Intl Ar 29.7 11.2 6.3 
 
Kaneohe Bay Mcas 27.1 21.9 15.3 
 
Kansas City Downtown Ap 27.3 14.1 8.6 
 




Kapalua 28.9 23.5 16.3 
 
Kearney Muni  Awos 29.6 12.2 5.4 
 
Keesler Afb 27.9 17.5 5.3 
 
Kelso Wb Ap 27.0 13.1 6.1 
 
Kenai Municipal Ap 23.0 7.7 6.7 
 
Keokuk Muni 28.2 13.6 5.3 
 
Ketchikan Intl Ap 23.4 8.3 7.0 
 
Key West Intl Arpt 27.4 22.0 14.7 
 
Key West Nas 27.1 21.5 13.1 
 
Killeen Muni  Awos 30.1 18.0 6.3 
 
King Salmon Arpt 19.6 6.3 6.2 
 
Kingman  Amos 33.4 18.5 4.9 
 
Kingsville 26.8 19.2 10.0 
 
Kinston Stallings Afb 24.7 14.6 5.9 
 
Kirksville Regional Ap 26.4 12.2 7.4 
 
Klamath Falls Intl Ap  Uo 33.1 13.6 8.3 
 
Knoxville 29.1 12.6 6.1 
 
Knoxville Mcghee Tyson Ap 26.4 15.1 6.9 
 
Kodiak Airport 21.4 7.8 6.0 
 
Kona Intl At Keahol 26.9 22.8 17.8 
 
Kotzebue Ralph W. Memorial 22.6 5.3 5.3 
 
La Crosse Municipal Ap 28.0 12.2 7.0 
 
La Grande Muni Ap 30.7 13.1 5.9 
 
La Junta Municipal Ap 30.9 14.6 8.1 
 
Laconia Muni  Awos 29.3 11.7 4.9 
 
Lafayette Purdue Univ Ap 26.4 12.2 4.7 
 
Lafayette Regional Ap 27.2 18.5 8.4 
 
Lake Charles Regional Arpt 25.5 18.4 7.9 
 
Lake Charles Wb Airp 25.2 17.6 6.1 
 
Lake Hood Seaplane 28.3 9.7 7.1 
 
Lakeland Linder Rgn 25.6 18.8 11.4 
 
Lakeview  Awos 31.8 12.7 7.2 
 
Lamar Municipal 30.3 13.6 7.7 
 
Lanai 28.1 22.6 15.8 
 
Lancaster 24.7 11.7 9.4 
 
Lancaster Gen Wm Fox Field 31.7 20.0 5.9 
 
Lander Hunt Field 30.2 11.6 7.0 
 
Langley Afb 25.8 13.1 12.7 
 
Lansing Capital City Arpt 27.2 12.1 7.3 
 
Laramie General Brees Field 28.0 9.7 9.7 
 
Laredo Intl Ap  Ut 27.5 19.2 9.3 
 




Las Vegas Mccarran Intl Ap 32.5 19.0 5.9 
 
Las Vegas Municipal Arpt 28.6 13.1 8.5 
 
Lawrence Muni 25.3 11.2 7.4 
 
Lawton Municipal 29.6 16.5 7.1 
 
Le Mars 27.1 13.1 5.6 
 
Leadville Lake Co 23.6 9.2 6.9 
 
Lebanon Municipal 26.7 11.2 6.2 
 
Leesburg Godfrey 26.9 12.7 11.4 
 
Lemoore Reeves Nas 32.9 20.0 5.8 
 
Lewisburg Greenbrie 24.5 11.2 8.3 
 
Lewiston Nez Perce Cnty Ap 31.9 13.2 7.6 
 
Lewistown Municipal Arpt 29.6 10.7 5.5 
 
Lexington Bluegrass Ap 26.8 13.6 7.3 
 
Liberal Muni 31.1 14.1 4.2 
 
Lihue Airport 26.5 22.1 16.6 
 
Limon 29.1 12.1 7.2 
 
Lincoln Municipal Arpt 29.0 13.1 4.8 
 
Litchfield Muni 28.7 12.7 6.7 
 
Little Falls  Awos 26.9 10.2 4.6 
 
Little Rock Adams Field 27.2 15.6 6.7 
 
Little Rock Afb 24.8 14.6 6.3 
 
Livermore Municipal 32.4 19.4 6.6 
 
Livingston Mission Field 28.8 11.1 4.7 
 
Lompoc  Awos 27.1 16.8 7.4 
 
London Corbin Ap 27.3 14.1 5.3 
 
Lone Rock Faa Ap 28.0 11.2 10.2 
 
Long Beach Daugherty Fld 30.0 20.6 8.7 
 
Longview G. County Ap  Over 27.5 17.6 6.9 
 
Los Angeles Intl Arpt 30.0 20.7 10.1 
 
Louisville Bowman Field 24.6 13.2 8.8 
 
Louisville Standiford Field 28.1 14.6 5.4 
 
Lovelock Derby Field 32.7 15.1 6.1 
 
Lubbock International Ap 29.8 15.6 8.3 
 
Lufkin Angelina Co 26.0 17.6 5.4 
 
Luke Afb 32.8 22.0 9.5 
 
Lynchburg Regional Arpt 28.8 15.1 5.0 
 
Macdill Afb 24.8 20.1 12.0 
 
Macon Middle Ga Regional Ap 28.4 17.5 4.7 
 
Madison Dane Co Regional Ap 27.7 12.2 6.9 
 
Malad City 31.8 12.6 4.8 
 
Manassas Muni Awos 28.6 14.1 11.3 
 




Manhattan Rgnl 27.0 13.6 7.2 
 
Manistee  Awos 27.7 11.7 6.4 
 
Manitowac Muni Awos 28.6 11.2 6.4 
 
Mankato Awos 26.7 11.2 10.0 
 
Mansfield Lahm Municipal Ap 27.1 11.7 7.9 
 
Marathon Airport 27.4 20.4 13.0 
 
March Afb 32.2 20.7 7.5 
 
Marfa Ap 30.3 18.5 4.7 
 
Marietta Dobbins Afb 25.7 13.6 7.2 
 
Marion   Wytheville 26.3 13.6 7.6 
 
Marion Regional 26.2 12.7 5.1 
 
Marshall Ryan Awos 27.4 11.2 11.2 
 
Marshfield Muni 28.0 11.7 9.6 
 
Marthas Vineyard 24.9 11.2 5.8 
 
Martinsburg E. Wv Reg Ap 25.9 13.1 7.6 
 
Martinsville 28.0 13.6 13.0 
 
Mason City Municipal Arpt 27.0 11.7 6.8 
 
Massena Ap 28.5 11.2 6.8 
 
Maxwell Afb 26.9 15.6 4.2 
 
Mayport Ns 27.1 19.3 9.2 
 
Mc Gregor  Awos 30.0 17.2 8.8 
 
Mcalester Municipal Ap 27.3 15.2 4.0 
 
Mcallen Miller Intl Ap  Edinbu 29.1 19.6 7.5 
 
Mccomb Pike County Ap 24.5 16.6 4.8 
 
Mcconnell Afb 28.8 13.6 9.5 
 
Mccook Municipal 30.2 14.1 4.5 
 
Mcgrath Arpt 24.3 7.3 7.3 
 
Mcguire Afb 25.1 12.7 6.4 
 
Medford Rogue Valley Intl Ap 31.3 16.1 8.8 
 
Mekoryuk 15.0 3.9 3.9 
 
Melbourne Regional Ap 29.9 20.3 12.3 
 
Melfa Accomack Arpt 24.3 14.1 5.6 
 
Memorial Fld 27.6 14.1 7.7 
 
Memphis International Ap 28.0 16.1 6.5 
 
Menominee  Awos 28.1 10.2 4.7 
 
Merced Macready Fld 33.0 20.3 6.0 
 
Mercury Desert Rock Ap  Surfra 33.3 18.5 5.2 
 
Meridian Key Field 25.4 16.2 6.8 
 
Meridian Naas 24.7 16.8 7.8 
 
Miami Intl Ap 25.3 20.8 14.4 
 
Miami Kendall Tamia 27.5 20.2 14.5 
 




Middleton Island Aut 20.1 6.7 6.7 
 
Middletown Harrisburg Intl Ap 25.0 11.7 9.0 
 
Midland International Ap 30.0 18.7 6.3 
 
Miles City Municipal Arpt 31.1 12.6 6.3 
 
Millinocket Municipal Ap 24.6 10.7 5.0 
 
Millville Municipal Ap 25.9 12.7 4.6 
 
Milwaukee Mitchell Intl Ap 28.3 12.2 8.1 
 
Minchumina 32.9 9.7 6.7 
 
Mineral Wells Municipal Ap 28.8 17.5 9.5 
 
Minneapolis Crystal 22.2 10.2 8.8 
 
Minneapolis St Paul Intl Arp 28.2 11.7 7.1 
 
Minocqua Woodruff 26.4 11.2 5.7 
 
Minot Afb 29.9 10.2 7.4 
 
Minot Faa Ap 30.1 11.2 5.9 
 
Missoula International Ap 29.6 11.7 5.8 
 
Mitchell  Awos 30.1 11.7 5.0 
 
Moab Canyonlands  Uo 31.5 15.6 9.8 
 
Mobile Downtown Ap 27.6 18.9 7.3 
 
Mobile Regional Ap 26.3 18.1 5.2 
 
Mobridge 28.8 11.2 8.7 
 
Modesto City County Ap 32.9 19.8 9.5 
 
Moline Quad City Intl Ap 27.9 12.7 8.5 
 
Molokai  Amos 28.4 23.0 17.3 
 
Monroe Co 26.7 12.2 8.7 
 
Monroe Regional Ap 26.9 16.6 9.3 
 
Montague Siskiyou County Ap 32.8 15.6 9.3 
 
Monterey Naf 28.2 18.7 7.1 
 
Montgomery Dannelly Field 27.2 17.8 6.0 
 
Monticello Awos 28.8 11.2 7.4 
 
Monticello Muni 27.9 12.6 4.6 
 
Montpelier Ap 25.9 10.2 4.7 
 
Montrose Co  Arpt 29.6 12.6 6.2 
 
Moody Afb Valdosta 27.9 17.5 5.6 
 
Mora Muni  Awos 29.8 11.7 6.6 
 
Morgantown Hart Field 24.8 12.2 6.0 
 
Morris Muni  Awos 28.8 11.1 6.7 
 
Moses Lake Grant County Ap 32.9 14.6 7.8 
 
Mosinee Central Wi 28.8 11.2 11.2 
 
Mount Clemens Selfridge Fld 26.8 10.2 4.4 
 
Mount Vernon  Awos 28.2 13.6 8.3 
 
Mount Washington 17.8 2.9 2.9 
 




Mountain View Moff.Fld Nas 31.9 20.0 7.2 
 
Muscatine 29.8 12.7 5.8 
 
Muscle Shoals Regional Ap 25.5 14.1 5.8 
 
Muskegon County Arpt 27.4 11.7 7.2 
 
Myrtle Beach Afb 29.2 17.6 5.1 
 
Nacogdoches  Awos 26.7 16.9 7.0 
 
Nantucket Memorial Ap 28.5 12.2 7.6 
 
Napa Co  Airport 31.5 18.9 9.0 
 
Naples Municipal 28.2 21.5 13.4 
 
Nasa Shuttle Fclty 29.0 19.5 8.6 
 
Nashville International Ap 27.0 15.1 11.4 
 
Natchez Hardy Awos 25.5 18.0 6.9 
 
Naval Air Station 26.0 10.7 6.1 
 
Needles Airport 33.8 21.7 9.1 
 
Nellis Afb 32.2 18.5 5.2 
 
Nenana Municipal Ap 26.7 6.8 6.8 
 
New Bedford Rgnl 28.1 12.7 7.1 
 
New Bern Craven Co Regl Ap 26.1 16.1 4.8 
 
New Haven Tweed Airport 28.6 12.7 8.0 
 
New Iberia Naas 24.7 17.7 7.8 
 
New Orleans Alvin Callender F 25.3 18.3 8.9 
 
New Orleans Intl Arpt 25.6 18.2 6.3 
 
New Orleans Lakefront Ap 24.3 16.7 7.2 
 
New River Mcaf 23.2 14.6 10.4 
 
New Ulm Muni  Awos 29.5 11.2 9.4 
 
New York Central Prk Obs Belv 27.9 13.6 5.9 
 
New York J F Kennedy Intl Ar 26.2 12.7 10.6 
 
New York Laguardia Arpt 26.2 13.2 4.7 
 
Newark International Arpt 27.6 13.1 5.6 
 
Newport News 28.4 15.6 7.0 
 
Newton  Awos 30.9 13.6 7.8 
 
Newton Muni 25.1 11.7 4.5 
 
Niagara Falls Af 28.2 10.7 6.8 
 
Nome Municipal Arpt 20.9 6.3 6.3 
 
Norfolk International Ap 27.4 15.6 6.3 
 
Norfolk Karl Stefan Mem Arpt 29.9 13.1 4.4 
 
Norfolk Nas 28.1 14.6 3.1 
 
North Adams 24.4 11.2 6.2 
 
North Bend Muni Airport 27.9 15.1 6.0 
 
North Myrtle Beach Grand Stra 28.0 17.9 7.2 
 
North Platte Regional Ap 30.5 12.7 8.6 
 




Northway Airport 24.8 6.3 6.3 
 
Norwood Memorial 24.3 11.2 6.6 
 
O Neill Baker Field 29.3 12.1 4.6 
 
Oakland Co Intl 25.6 11.2 6.1 
 
Oakland Metropolitan Arpt 29.9 18.5 5.7 
 
Ocala Muni  Awos 28.7 20.1 9.2 
 
Oceana Nas 26.6 14.6 4.7 
 
Oelwen 25.4 11.7 7.8 
 
Ogden Hill Afb 31.7 13.1 4.6 
 
Ogden Hinkley Airport 32.7 15.1 4.6 
 
Ohio State Universi 27.3 12.2 5.3 
 
Oklahoma City Tinker Afb 28.8 14.6 6.2 
 
Oklahoma City Wiley 28.8 14.6 5.6 
 
Oklahoma City Will Rogers W. 30.1 16.6 8.8 
 
Olathe Johnson Co 29.0 14.1 5.0 
 
Olathe Johnson Co Industrial 30.1 14.1 7.6 
 
Olympia Airport 26.7 12.2 6.0 
 
Omaha Eppley Airfield 28.8 12.7 9.0 
 
Omaha Wsfo 28.2 13.6 4.7 
 
Orange City 30.2 12.2 5.8 
 
Ord Sharp Field 27.9 13.2 9.5 
 
Orlando Executive Ap 27.0 19.5 11.0 
 
Orlando Intl Arpt 27.5 19.4 11.2 
 
Orlando Sanford Airport 28.7 20.5 10.7 
 
Orr 26.3 9.7 8.0 
 
Oscoda Wurtsmith Afb 29.0 11.2 6.2 
 
Otis Angb 24.5 10.7 5.2 
 
Ottumwa Industrial Ap 28.0 12.2 7.7 
 
Owatonna  Awos 27.6 11.2 9.3 
 
Oxford  Awos 28.7 11.2 7.0 
 
Oxnard Airport 30.0 20.5 9.0 
 
Paducah Barkley Regional Ap 26.6 15.1 6.3 
 
Page Muni  Amos 32.7 17.5 12.9 
 
Palacios Municipal Ap 26.3 17.1 11.2 
 
Palm Springs Intl 32.7 22.0 9.4 
 
Palm Springs Thermal Ap 32.6 22.3 10.2 
 
Palmdale Airport 33.6 20.0 8.1 
 
Palmer Municipal 23.3 7.3 6.8 
 
Panama City Bay Co 25.4 18.6 7.8 
 
Park Rapids Municipal Ap 25.1 10.7 10.6 
 
Parkersburg Wood County Ap 24.1 11.7 9.3 
 




Paso Robles Municipal Arpt 32.4 21.0 6.9 
 
Patterson Memorial 26.8 18.4 9.7 
 
Patuxent River Nas 27.9 15.1 6.7 
 
Pawtucket  Awos 27.4 11.7 7.2 
 
Pease Intl Tradepor 24.8 11.2 7.4 
 
Pellston Emmet County Ap 29.0 11.7 8.0 
 
Pendleton E Or Regional Ap 32.1 14.1 6.4 
 
Pensacola Forest Sherman N. 28.9 19.5 7.7 
 
Pensacola Regional Ap 26.7 18.0 9.9 
 
Peoria Greater Peoria Ap 28.3 13.2 8.8 
 
Petersburg 21.9 7.8 6.4 
 
Philadelphia International Ap 26.9 13.6 7.2 
 
Philadelphia Ne Philadelphia 28.3 13.1 6.4 
 
Phillips Price Co 28.5 11.2 11.2 
 
Phoenix Sky Harbor Intl Ap 32.7 22.2 9.2 
 
Pierre Municipal Ap 30.2 12.1 5.0 
 
Pine Bluff Faa Ap 25.9 15.1 4.4 
 
Pipestone  Awos 28.9 11.7 5.4 
 
Pitt Greenville Arp 26.9 15.6 4.0 
 
Pittsburgh Allegheny Co Ap 23.8 11.2 7.1 
 
Pittsburgh International Ap 27.9 12.2 8.0 
 
Plymouth Municipal 24.7 11.7 7.5 
 
Pocatello Regional Ap 31.1 13.1 7.3 
 
Point Hope  Awos 11.2 2.8 2.8 
 
Point Mugu Nf 29.8 20.5 8.8 
 
Ponca City Municipal Ap  Sgp 29.2 15.1 8.0 
 
Poplar Bluff Amos 26.9 14.6 5.0 
 
Port Arthur Jefferson County 26.3 18.7 7.9 
 
Port Heiden 15.0 4.3 4.3 
 
Porterville  Awos 33.0 19.9 6.1 
 
Portland Hillsboro 30.3 13.6 6.7 
 
Portland International Ap 27.8 13.6 7.2 
 
Portland Intl Jetport 27.9 11.7 7.8 
 
Portland Troutdale 27.7 13.1 6.3 
 
Poughkeepsie Dutchess Co Ap 24.7 11.2 6.4 
 
Prescott Love Field 30.9 16.6 4.9 
 
Presque Isle Municip 28.1 10.2 7.1 
 
Providence T F Green State Ar 26.1 11.7 6.7 
 
Provincetown  Awos 28.0 11.2 8.5 
 
Provo Muni  Awos 32.6 14.1 8.5 
 
Pueblo Memorial Ap 32.1 15.1 6.4 
 




Pullman Moscow Rgnl 32.3 13.6 4.8 
 
Quantico Mcas 27.0 15.1 6.5 
 
Quillayute State Airport 24.6 11.2 4.7 
 
Quincy Muni Baldwin Fld 26.4 12.7 6.7 
 
Raleigh Durham International 27.1 15.1 10.4 
 
Randolph Afb 24.7 17.7 7.2 
 
Rapid City Regional Arpt 30.3 11.6 5.0 
 
Rawlins Municipal Ap 29.7 12.1 4.8 
 
Reading Spaatz Field 26.8 12.2 8.3 
 
Red Bluff Municipal Arpt 33.1 18.8 5.6 
 
Red Oak 28.3 12.7 6.9 
 
Red Wing 27.0 10.7 5.3 
 
Redding Municipal Arpt 32.8 18.5 6.2 
 
Redmond Roberts Field 31.8 13.1 7.8 
 
Redwood Falls Muni 25.4 10.2 4.6 
 
Reno Tahoe International Ap 32.4 15.1 6.8 
 
Renton Muni 28.9 13.2 4.5 
 
Republic 24.7 13.1 5.4 
 
Rhinelander Oneida 27.3 10.2 5.0 
 
Rice Lake Municipal 27.2 11.7 4.4 
 
Richmond International Ap 26.5 14.6 7.3 
 
Rifle Garfield Rgnl 30.1 14.1 7.6 
 
Riverside Muni 31.3 20.7 8.4 
 
Riverton Municipl Ap 29.6 12.2 6.4 
 
Roanoke Regional Ap 27.1 14.6 9.3 
 
Robert Gray Aaf 28.6 18.6 5.5 
 
Rochester Greater Rochester I 27.7 12.2 7.4 
 
Rochester International Arpt 28.4 11.2 6.3 
 
Rock Springs Arpt  Green River 29.8 11.1 6.5 
 
Rockford Greater Rockford Ap 27.8 12.2 7.4 
 
Rockland Knox Awos 27.4 10.2 4.7 
 
Rockport Aransas Co 28.2 19.3 10.1 
 
Rocky Mount Wilson 24.7 15.6 5.6 
 
Rogers  Awos 29.4 15.1 6.3 
 
Rome R B Russell Ap 26.9 14.6 6.4 
 
Roseau Muni  Awos 27.1 10.2 4.9 
 
Roseburg Regional Ap 29.6 15.1 8.7 
 
Roswell Industrial Air Park 30.2 17.8 6.7 
 
Russell Municipal Ap 29.9 13.6 4.8 
 
Rutland State 30.1 11.7 11.7 
 
Sacramento Executive Arpt 32.4 19.6 7.6 
 




Safford  Amos 31.8 20.6 5.4 
 
Saginaw Tri City Intl Ap 26.2 11.7 7.5 
 
Saint George  Awos 33.1 19.0 7.4 
 
Saint Mary S  Awos 18.3 4.3 4.3 
 
Salem Mcnary Field 30.5 14.1 7.8 
 
Salina Municipal Ap 27.3 14.6 6.3 
 
Salinas Municipal Ap 30.6 19.1 7.2 
 
Salisbury Wicomico Co Ap 28.3 14.6 5.9 
 
Salmon Lemhi  Awos 30.5 13.6 6.0 
 
Salt Lake City Intl Arpt  Isis 31.0 14.6 8.2 
 
San Angelo Mathis Field 29.4 18.7 7.8 
 
San Antonio Intl Ap 27.3 19.5 8.5 
 
San Antonio Kelly Field Afb 28.2 18.5 7.2 
 
San Antonio Stinson 28.7 18.5 9.1 
 
San Diego Lindbergh Field 30.3 21.3 10.5 
 
San Diego Miramar Nas 29.6 21.0 9.3 
 
San Diego Montgomer 29.5 21.0 9.6 
 
San Diego North Island Nas 29.3 21.5 12.0 
 
San Francisco Intl Ap 29.0 18.5 6.4 
 
San Jose Intl Ap 32.8 19.8 6.4 
 
San Luis Co Rgnl 30.9 20.2 9.1 
 
Sand Point 20.9 5.3 5.3 
 
Sandberg 32.0 16.6 2.9 
 
Sanford Muni  Awos 28.1 10.7 5.4 
 
Santa Ana John Wayne Ap 30.4 21.0 10.1 
 
Santa Barbara Municipal Ap 30.2 20.6 7.9 
 
Santa Maria Public Arpt 30.8 20.3 8.3 
 
Sarasota Bradenton 29.3 20.4 10.0 
 
Sata Fe County Municipal Ap 29.4 14.6 9.2 
 
Sault Ste Marie Sanderson F. 27.4 10.2 5.0 
 
Savannah Intl Ap 28.4 18.0 7.8 
 
Savoonga 14.2 3.8 3.8 
 
Scottsbluff W B Heilig Field 30.9 12.7 4.8 
 
Scottsdale Muni 32.1 21.9 10.8 
 
Seattle Boeing Field  Isis 27.6 12.7 5.9 
 
Seattle Seattle Tacoma Intl A 27.3 12.7 6.7 
 
Selawik 24.2 6.3 6.3 
 
Seward 19.7 7.3 4.6 
 
Sexton Summit 31.4 13.1 8.3 
 
Shannon Arpt 27.2 13.6 12.1 
 
Sheldon 26.8 11.7 4.4 
 




Shenandoah Muni 25.1 12.2 4.8 
 
Sheridan County Arpt 30.8 12.2 12.0 
 
Shishmaref  Awos 18.6 4.3 4.3 
 
Show Low Municipal 27.8 14.6 10.0 
 
Shreveport Downtown 26.4 17.1 7.6 
 
Shreveport Regional Arpt 26.6 17.4 7.2 
 
Sidney Municipal Ap 30.5 12.1 6.2 
 
Sidney Richland 29.2 10.7 10.3 
 
Sierra Blanca Rgnl 27.3 15.1 9.3 
 
Siloam Spring Awos 28.8 14.6 3.7 
 
Silver Bay 27.0 10.7 10.7 
 
Sioux City Sioux Gateway Ap 29.8 13.1 8.2 
 
Sioux Falls Foss Field 29.2 12.1 6.4 
 
Sitka Japonski Ap 20.3 8.3 8.0 
 
Skagway Airport 23.2 8.3 5.5 
 
Sleetmute 28.1 8.3 8.3 
 
Snohomish Co 26.5 12.7 5.7 
 
Soda Springs Tigert 29.9 10.7 10.5 
 
Soldotna 25.9 9.7 7.5 
 
Somerset Awos 25.5 14.1 10.9 
 
South Bend Michiana Rgnl Ap 27.8 11.7 7.7 
 
South St Paul Muni 27.5 12.2 4.4 
 
Southern Illinois 26.3 13.2 7.9 
 
Southern Pines Awos 28.8 16.6 6.6 
 
Southwest Florida I 27.3 20.0 12.1 
 
Spencer 26.0 11.2 6.2 
 
Spokane International Ap  C. 29.8 12.7 4.8 
 
Springdale Muni 28.5 14.6 9.1 
 
Springfield Capital Ap 28.2 14.1 7.8 
 
Springfield Hartnes 28.9 11.2 6.9 
 
Springfield Regional Arpt 29.0 14.6 7.5 
 
St Clair County Int 28.2 11.7 4.9 
 
St Cloud Regional Arpt 28.7 11.2 6.5 
 
St Joseph Rosecrans Memor. 26.1 12.7 9.0 
 
St Louis Lambert Intl Arpt 28.4 14.6 4.6 
 
St Louis Spirit Of St Louis A 27.9 14.6 5.2 
 
St Lucie Co Intl 27.6 18.6 11.0 
 
St Paul Downtown Ap 25.6 11.2 10.1 
 
St Paul Island Arpt 14.8 4.8 4.8 
 
St Petersburg Albert Whitted 26.9 20.6 10.9 
 
St Petersburg Clear 27.9 20.1 10.5 
 




State College  Penn State   Su 26.9 11.7 4.5 
 
Staunton Shenandoah 27.1 13.1 11.6 
 
Sterling Rockfalls 29.9 12.7 9.0 
 
Stewart Field 27.6 11.2 5.4 
 
Stillwater Rgnl 29.9 15.6 8.6 
 
Storm Lake 30.5 11.7 4.5 
 
Sturgeon Bay 28.6 11.2 6.7 
 
Stuttgart  Awos 27.8 16.1 5.2 
 
Sumter Shaw Afb 27.0 16.1 5.4 
 
Syracuse Hancock Intl Arpt 27.3 11.7 7.3 
 
Tacoma Mcchord Afb 26.8 11.2 4.4 
 
Tacoma Narrows 27.0 12.7 6.1 
 
Talkeetna State Arpt 23.7 8.3 6.7 
 
Tallahassee Regional Ap  Isis 26.5 18.7 7.6 
 
Tampa International Ap 28.6 20.6 10.7 
 
Tanana R.M. Calhoun Mem Ap 22.7 5.8 5.8 
 
Taos Muni Apt Awos 28.1 12.7 12.7 
 
Tekamah  Asos 26.2 12.1 8.6 
 
Terre H. Hulman Regional A 26.2 12.2 8.6 
 
Teterboro Airport 24.2 11.7 7.5 
 
Texarkana Webb Field 26.9 16.6 5.7 
 
The Dalles Municipal Arpt 33.2 14.6 8.5 
 
Thief River Awos 28.0 10.7 10.7 
 
Togiac Village Awos 21.7 5.8 5.0 
 
Toledo Express Airport 28.2 13.1 7.8 
 
Toledo Winlock Mem 24.7 9.7 7.7 
 
Tonopah Airport 31.7 13.6 9.6 
 
Topeka Forbes Field 27.3 14.1 8.5 
 
Topeka Municipal Ap 27.6 14.1 6.5 
 
Traverse City Cherry Capital 27.9 11.2 5.4 
 
Travis Field Afb 32.1 18.7 5.7 
 
Trenton Mercer County Ap 28.5 13.1 5.6 
 
Trinidad Las Animas County Ap 28.8 13.6 7.8 
 
Troy Af 24.9 16.6 6.1 
 
Truth Or Consequences M. Ap 30.8 18.1 5.5 
 
Tucson International Ap 32.3 21.1 8.0 
 
Tucumcari Faa Ap 30.6 16.1 10.4 
 
Tulsa International Airport 28.8 15.6 11.3 
 
Tupelo C D Lemons Arpt 26.9 16.1 4.4 
 
Tuscaloosa Municipal Ap 27.6 16.1 5.1 
 
Two Harbors 26.9 10.7 8.4 
 




Tyndall Afb 26.2 18.0 5.9 
 
Ukiah Municipal Ap 33.2 18.8 5.9 
 
Unalakleet Field 21.1 5.3 5.3 
 
Univ Of Illinois Wi  Bondville 28.0 12.7 5.7 
 
Utica Oneida County Ap 25.8 10.2 5.4 
 
Valdez Pioneer Fiel 22.5 6.3 6.3 
 
Valdez Wso 19.3 6.3 5.9 
 
Valdosta Wb Airport 28.8 17.9 8.5 
 
Valentine Miller Field 30.5 12.6 7.4 
 
Valparaiso Elgin Afb 27.8 17.5 5.6 
 
Valparaiso Hurlburt 29.0 18.0 4.9 
 
Van Nuys Airport 31.7 21.0 9.1 
 
Vance Afb 29.2 14.6 3.8 
 
Vernal 31.6 14.1 9.3 
 
Vero Beach Municipal Arpt 25.1 19.6 11.1 
 
Vichy Rolla Natl Arpt 26.3 13.1 10.4 
 
Victoria Regional Ap 26.0 19.1 8.0 
 
Virginia Tech Arpt 26.4 13.1 10.0 
 
Visalia Muni  Awos 30.8 19.0 6.6 
 
W  Chicago Du Page 28.6 12.6 5.5 
 
Waco Regional Ap 29.1 18.3 7.9 
 
Walla Walla City County Ap 32.1 13.6 7.2 
 
Walnut Ridge  Awos 28.3 15.1 5.6 
 
Warner Robins Afb 25.6 15.6 8.5 
 
Washington 28.1 11.7 5.3 
 
Washington  Awos 26.1 12.2 8.8 
 
Washington Dc Dulles Intl Ar 27.0 14.1 5.0 
 
Washington Dc Reagan Ap 26.6 13.6 4.8 
 
Waterloo Municipal Ap 27.7 12.1 8.0 
 
Watertown 25.9 11.7 7.4 
 
Watertown Ap 26.2 10.7 5.5 
 
Watertown Municipal Ap 26.5 10.7 4.9 
 
Waterville  Awos 28.7 10.7 6.5 
 
Wausau Municipal Arpt 29.4 11.2 10.4 
 
Webster City 25.5 11.7 5.4 
 
Wenatchee Pangborn 31.1 13.1 4.9 
 
Wendover Usaf Auxiliary Field 30.5 14.1 8.3 
 
West Palm Beach Intl Arpt 26.9 21.0 13.7 
 
Westfield Barnes Muni Ap 24.2 10.7 6.3 
 
Westhampton Gabreski Ap 25.0 12.2 7.3 
 
Wheaton Ndb  Awos 28.1 11.7 11.7 
 




Whidbey Island Nas 29.3 13.2 5.9 
 
White Plains Westchester Co A 23.2 12.2 8.2 
 
Whiteman Afb 29.6 13.6 10.7 
 
Whiting Field Naas 25.9 17.6 4.9 
 
Whittier 19.6 6.3 6.3 
 
Wichita Col  Jabara 31.1 15.6 9.1 
 
Wichita Falls Municipal Arpt 29.5 17.5 9.2 
 
Wichita Mid Continent Ap 30.2 15.6 6.2 
 
Wilkes Barre Scranton Intl Ap 26.7 12.2 8.3 
 
William R Fairchild 27.9 12.2 5.6 
 
Williamsport Regional Ap 25.9 12.7 5.1 
 
Williston Sloulin Intl Ap 31.2 11.2 6.0 
 
Willmar 28.8 11.7 11.7 
 
Willow Grove Nas 27.3 13.6 7.6 
 
Wilmington International Arpt 26.8 17.6 5.2 
 
Wilmington New Cast. Cnty Ap 27.9 14.1 8.1 
 
Winchester Rgnl 28.2 13.2 10.9 
 
Wink Winkler County Ap 31.1 19.0 6.0 
 
Winnemucca Municipal Arpt 32.6 14.1 5.0 
 
Winona Muni  Awos 26.7 11.2 10.4 
 
Winslow Municipal Ap 29.8 16.1 11.1 
 
Winston Salem Reynolds Ap 23.7 15.6 9.3 
 
Wiscasset 27.2 10.7 9.4 
 
Wise Lonesome Pine 27.5 13.6 7.2 
 
Wittman Rgnl 29.3 11.2 11.1 
 
Wolf Point Intl  Fort Peck   S 29.0 10.7 4.4 
 
Worchester Regional Arpt 26.7 11.2 6.2 
 
Worland Municipal 31.2 13.1 7.3 
 
Worthington  Awos 29.6 11.2 4.7 
 
Wrangell 23.2 8.3 7.1 
 
Yakima Air Terminal 32.0 13.6 5.4 
 
Yakutat State Arpt 19.2 7.3 6.9 
 
Youngstown Regional Airport 27.0 11.7 7.7 
 
Yuba Co 33.4 19.3 7.6 
 
Yuma Intl Arpt 32.2 21.6 8.1 
 
Yuma Mcas 29.9 21.6 8.8 
 
Zanesville Municipal Ap 25.4 11.7 6.1 








 The table below represents the amount of non-arable land required to supply 
transportation energy supply needs of different countries around the world.   
 
Table A.2    Amount of non-arable land needed to supplement 100% of oil consumption for 

















Algeria 19.7 1.95E+08 2.49E+12 1.94E+10 1% 
Argentina 16.9 9.96E+07 1.09E+12 3.28E+10 3% 
Australia 22.2 2.74E+08 3.94E+12 5.43E+10 1% 
Austria 10.9 4.32E+05 3.06E+09 1.44E+10 471% 
Azerbaijan 14.7 1.11E+06 1.05E+10 4.88E+09 46% 
Belarus 10.8 3.92E+05 2.73E+09 1.06E+10 387% 
Brazil 20.9 2.06E+07 2.79E+11 1.46E+11 52% 
Canada 7.0 3.62E+08 1.65E+12 1.21E+11 7% 
Chile 15.2 2.78E+07 2.74E+11 2.08E+10 8% 
China 12.4 2.22E+08 1.79E+12 6.32E+11 35% 
Colombia 20.4 3.80E+06 5.01E+10 1.48E+10 29% 
Denmark 9.1 1.51E+04 8.92E+07 8.84E+09 9,911% 
Ecuador 20.2 2.25E+06 2.94E+10 1.28E+10 43% 
Egypt 21.9 8.24E+07 1.17E+12 4.09E+10 3% 
Finland 8.6 5.65E+05 3.13E+09 1.06E+10 338% 
France 12.2 4.20E+05 3.33E+09 9.41E+10 2,827% 
Germany 9.9 2.16E+05 1.38E+09 1.30E+11 9,413% 
Greece 16.9 6.20E+03 6.80E+07 1.79E+10 26,332% 
India 20.4 6.08E+06 8.04E+10 2.00E+11 248% 
Indonesia 20.3 4.18E+06 5.51E+10 8.33E+10 151% 
Iran 19.0 1.18E+08 1.45E+12 1.04E+11 7% 
Ireland 9.1 2.00E+03 1.18E+07 7.21E+09 61,254% 
Israel 20.7 1.12E+06 1.50E+10 1.58E+10 105% 
Italy 14.7 7.86E+05 7.48E+09 7.47E+10 998% 
Japan 12.6 9.16E+04 7.49E+08 2.54E+11 33,883% 
Kazakhstan 12.3 2.03E+08 1.62E+12 1.49E+10 1% 
Kuwait 21.1 1.44E+06 1.97E+10 2.43E+10 123% 
Lithuania 10.4 8.98E+04 6.05E+08 3.02E+09 500% 
Malaysia 19.8 7.06E+04 9.05E+08 3.47E+10 3,828% 
Mexico 20.8 1.18E+07 1.59E+11 1.08E+11 68% 
New Zealand 14.2 9.59E+05 8.80E+09 8.14E+09 93% 
Norway 6.6 1.67E+07 7.11E+10 1.26E+10 18% 
Pakistan 20.1 2.70E+07 3.51E+11 2.33E+10 7% 
Peru 19.5 1.65E+07 2.09E+11 1.12E+10 5% 
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Philippines 19.2 3.16E+05 3.92E+09 1.51E+10 385% 
Poland 10.2 6.08E+05 4.02E+09 2.92E+10 725% 
Portugal 17.6 1.43E+05 1.63E+09 1.27E+10 776% 
Qatar 21.2 9.50E+05 1.31E+10 9.30E+09 71% 
Romania 12.4 6.49E+04 5.22E+08 1.02E+10 1,960% 
Russian Federation 7.8 2.41E+08 1.22E+12 1.72E+11 14% 
Saudi Arabia 21.5 1.67E+08 2.33E+12 1.51E+11 6% 
Slovakia 11.3 9.40E+03 6.87E+07 4.07E+09 5,924% 
South Africa 20.1 1.63E+07 2.13E+11 3.13E+10 15% 
South Korea 12.9 2.91E+04 2.43E+08 1.27E+11 51,962% 
Spain 16.3 7.70E+05 8.12E+09 7.42E+10 913% 
Sweden 8.6 2.82E+06 1.56E+10 1.60E+10 103% 
Switzerland 11.1 4.67E+05 3.35E+09 1.30E+10 389% 
Thailand 19.0 4.65E+04 5.71E+08 6.09E+10 10,665% 
Trinidad and Tobago 20.9 1.50E+03 2.03E+07 1.86E+09 9,143% 
Turkey 15.9 6.55E+06 6.74E+10 3.66E+10 54% 
Turkmenistan 16.7 3.55E+07 3.85E+11 5.58E+09 1% 
Ukraine 11.9 1.37E+06 1.06E+10 1.53E+10 145% 
United Arab Emirates 21.5 6.11E+06 8.51E+10 3.79E+10 45% 
United States 12.7 7.03E+07 5.80E+11 9.53E+11 164% 
Uzbekistan 15.6 3.05E+07 3.09E+11 4.53E+09 1% 
Venezuela 21.0 2.51E+06 3.42E+10 4.26E+10 125% 
 
 
